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INTRODUCTION 


Various attempts have been made up till now to define 
Mathematics but none seems to have been universally accepted. 
So I think it is here needless for me to define it. I would 
also like to refrain from dilating upon its origin, importance 
and value. 

It is a well-recognized fact that among the different 
sciences Mathematics occupies a unique place, as it happens to 
be the only exact science. The Greeks had an unflinching 
faith in its educational value, and they considered it essential 
for any individual to study this important subject before he 
or she was allowed to enter the field of philosophy. 

In this connection it may be added that the Indians in 
general and the Jainas in particular have not been behind any 
nation in paying due attention to this subject. This is borne 
out by Ganitasdrasahgraha 1 ( v. 9-15 ) of Mahfiviracarya ( 850 
A. D. ) of the southern school of Mathematics. Therein he 
points out the usefulness of Mathematics or “the science of 
calculation’’ regarding the study of various subjects like music, 
logic, drama, medicine, architecture, cookery, prosody, grammar', 
poetics, economics, erotics etc. 

Place of Mathematics in Jainism 

The sacred works of the Jainas had been originally com- 
posed with a view to provide for every dgama four expositions, 
technically known as (1) dharmakathdnuyoga, (2) ganitdnuyoga , 
(3) dravydnuyoga and (4) caranakarandnuyuga. It was 
Aryaraksita Suri, who, however, discontinued this line of inter- 
preting the sacred works in the four ways above alluded to, as 
this method required immense proficiency. He, thereupon, 
specified for each of the dgamas the anuyoga meant for it, and 
classified them accordingly. In virtue of this new arrangement 
Uttarddhyayanasutra etc., come under dharmakathdnuyoga , 
Suryaprajhapti , Candraprajnapti } J ambudvipaprajnapti etc., 
under ganitdnuyoga, the fourteen Pur v as etc., under 

dravydnuyoga , and Acdrdhgasutra, Das'avaikdlikasiitra, etc., 

1. This has been edited in A. L>. 1912 with an English translation by Mr. 
RaOg&charya. 

2 
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under caranakarananuyoga , the last anuyoga, which is, how- 
ever, by no means less important than the preceding ones. 

Ganitanuyoga and kala are synonymous terms. In order 
that a religious ceremony of diksa (renunciation of the 
worldly attachments ) may yield the desired fruit, it was 
ordained that it should be performed at the right time, in 
an auspicious moment. This required the correct knowledge 
about the motion of the celestial bodies, and this, in its turn, 
was dependent upon the knowledge of Mathematics. This is 
how Mathematics and ganitanuyoga are inter-connected. 

Under these circumstances, strictly speaking, to translate 
ganitanuyoga by the word “Mathematics” is hardly justifiable, 
though some of the modern writers have done so. If the 
sambandha and the sambandhtn are however considered as 
one, then, of course, it is admissible. 

From the above remarks it will be evident that it is not 
simply because of the fact that Mathematics plays an important 
part in the cultivation of the habit of concentration and thus 
indirectly helps the religious contemplation, that it had received 
special attention at the hands of the Jaina saints; but it is 
rather due to its forming a part and parcel of their religious 
doctrines, as it is instrumental, primarily or subsidiarily, in 
the attainment of the goal of final emancipation. This will also 
account for the frequent Mathematical references in almost 
every standard work of the Jaina school of thought. 

The references given below will corroborate the important 
place assigned to Mathematics in Jainism. 

(1) Bhagavatisutra ( sutra 90 ), the fifth aiiga and Utta. 
radhyayanasutra ( ch. XXV, v. 7, 8, 38 ) inform us that know- 
ledge of sahkhyana ( arithmetic ) and jyotisa (astronomy ) is 
one of the main accomplishments of a Jaina saint. 

(2) Lord Rsabha, the first Tirthankara of the present 
cycle of time Himself taught 72 arts 1 to His eldest son Bharata 

1. There are several works wherein these are enumerated e. g. ( 1 ) Sama - 
vdya, the 4th aiigci, 72nd chapter (samavaya), (2) Antakrddas'd (English 
translation by L. D. Barnett, 1907, p. 30), (3) 1 Edjapras'nlyasutra (sutra 
83), (4) Kalpasutra , ( S. B. E. Vol. XXII, p. 282, sutra 211) and (5) 
Prameyaratnainanjusd, S'auticandra Gani's commentary to Jambudvlpaprajndpti 
( pp.'36 ff, ) etc. 
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—the arts wherein arithmetic occupies a place next 1 only to 
writing. 9 Moreover, with His left hand He taught arithmetic 
to His daughter Sundarl. 

(3) The fact mentioned in Kalpasutra ( sutra 9, S. B. E. 
vol. XXII, p. 221 ) that Lord Mahavira, the 24th Tirtharikara 
was to be well-grounded in arithmetic as implied by one of the 
fourteen dreams seen by Devananda, the wife of Rsabhadatta 
has led some scholars to infer that the Jainas hereby attribute 
to their last Tirtharikara, the sound knowledge of sciences like 
Mathematics. 

(4) MahavirScarya offers his salutation to Lord Mahavira 
by eulogizing Him as " sahkhyaj hanapr adipena " . 

(5) Gania (Sk. Ganita) is referred to as mithyasr'uta in 
Nandistitra (sutra 42) and as laukika agama in Anuyogadvdra- 
siitra (sutra 144). All the same it should not be forgotten that 
its proficiency is considered as one of the qualifications of an 
acarya as could be seen from Acdrdhganiryukti ( v. 50 ) 3 . 

The Jaina Works on Mathematics 

It is not possible to give a complete list of all the Jaina 
works dealing with Mathematics. Here an attempt is made to 
point out those which are extant, and also to indicate those, 
the existence of which is inferable from other sources. 

Suryaprajnapti and Candraprajhapti are the two astrono- 
mical 4 works, which have survived till the present day. They 
come under the class of the twelve ttpdiigas, and are respecti- 
vely associated with Bhagavati and Upasakadas'a ( the 
seventh ahga ) respectively®. 

1. In the Buddhistio canonical literature arithmetic is given the first place, 
and is looked upon as one of the noblest arts. See Vinayapitaha , ( ed. by 
Oldenberg, vol. IV, p. 7 ), Majjhimanikaya (vol. I, p. 85) and Cullaniddessa , 
(p. 199 ). 

2. See Kalpasutra i Sutra 211. 

3. This runs as under : — 

“qfspi dMr srfaui- °rM • 

is vriNjnmr sk 3R*ir n ii” 

4. Astronomical information can be gathered from other scriptures as well# 
For instance the following sutras of Samavaya may be consulted:-— 

59-62, 67, 71, 78-80, 82, 88, 93, 98, 99 etc. 

5. See Prameyaratnamanjusa ( p. 1 ). 
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Bhadrabahusvamin, the last sakalas'rutajfianin had written 
a niryukti on Suryaprajhapti; but it is unfortunately extinct. 
This niryukti has been referred to by Malayagiri Suri in his 
commentary to Suryaprajhapti in the opening lines. Further- 
more, a few lines from this work are quoted therein ( vide com. 
to the nth sutra ) by this well-known commentator, who has 
composed in Sanskrit, a commentary on Candraprajnapti as 
well. 

Bhadr abahusamhita may be also mentioned in this connec- 
tion, though this work of which the authorship is attributed to 
Bhadrabahu, the celebrated niryuktikara, is said to be more of an 
astrological nature than astronomical. It is no more available. 1 

In Bhattopala’s commentary to Brhatsamhita , a standard 
work of Varahamihira ( 505 A. D. ), one Bhadrabahu is referred 
to; but we cannot say for certain as to who he is. 

Dr. G. Thibaut has written a paper 3 on Suryaprajhapti. 
There he says that this work must have been composed before 
the Greeks came to India, as there is no trace of Greek influence 
in it.° In conclusion he points out the striking resemblances 
which the cosmological conceptions of an old Chinese work 
called Chau-pei 4 bear to the ideas on the same subject as 
expounded in this Suryaprajhapti. 

Prof. Aufrecht Weber points out that the doctrine propo- 
unded in Suryaprajhapti shows in many points an unmistakable 
resemblance with the contents of Jyotisavedahga. He adds 
that not only do the astronomical works of the Jainas furnish 
information about the conceptions of a religious sect but may, 
if rightly investigated, yield valuable material for the general 
history of Indian ideas. 8 

1. There is a work of the same name available. It is published in the Punjab 
Sanskrit Book Series, but its genuineness is not beyond doubt. 

2. Vide “Astronomie, Astrologie und Mathematik” published in “Grundriss 
der Indo-Arishen Philologie und Altertumskunde” ( Enoyoloptcdia of Indo- 
Aryan Research ), vol. Ill, No. 9, p. 20. See also J. A. S. B. 1880, No. 3. 

3. The approximate date of its composition is suggested as 500 B. C. 

4. A complete translation of this work has been published by E. Biot in 
the Journal Asiatique, 1841, pp. 592-639. 

5. See "Saored literature of the Jainas” I, p. 372 and II, p. 574 ff. For 
English translation by Dr. Herbert Weir Smith see Indian Antiquary ( vol. 
XXI, p. 14 fi. ). 
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Some references about Suryaprajnapti are met with in (i) 
J. B. A. S. (vol. 49, 1880, pp. 181 and 187), (2) in the 
Journal of the Mythic Society (vols. XV and XVI) where there 
are articles by Dr. R. Shamshastry, (3) in “Geschichte der 
Indischen 1 Literature 2 ” by Prof. M. Winternitz ( 1920, vol. II,), 
(4) in “Der Jainismus” by Prof. H. V. Glasenapp ( Berlin, 
1925, ) and in (5-6) the articles of Dr. Sukumar Ranjan Das 
entitled as “a short chronology of Indian Astronomy 3 ” and 
published in the “Indian Historical Quarterly” (vol. VII, 
No. 1, pp. 137-149) and “The Jaina School of Astronomy 4 ” 
which is also published in this very Quarterly ( vol. VIII, 
No. 1, pp. 30-42 ) and wherein we find the detailed information 
about this very work. 

Jydtisakarandaka written by a ptirvadhara and codified 
at the Valabhl council is another important work on astronomy. 
It is also divided into pnhudas ( prabhrtas ) like the previous 
works and is published by Rsabhadevaji Kesarimaljl Samstha, 
( Rutlam, A. D. 1928). This important work seems to have 
hardly attracted the necessary attention of scholars. 

As observed by my friend Dr. Bibhutibhushan Datta, D. 
Sc., in his article “The Jaina school of Mathematics”, there is a 
Jaina astronomer Siddhasena by name. He has been referred 
to by Varahamihira in his standard work and that even some 
passages from his work have been quoted by Bhattopala 
(966 A. D.). 

It will not be fruitless to add here that the Lavanadhikara 
of Jivajivdbhigamasutra throws some light on tides and Uttard- 
dhyayanasutra ( ch. 26 ) on pauru§Is. 

Ksetrasamasa ( Jambudvipasamdsaprakarana ) attributed 
to UmSsvati 5 , Brhatksetrasamdsa of Jinabhadra® Gapi ( c. 

1. See “Indische Sfcuuien” ( Indian Studies ), 1867, X, 254 if. 

2. A reference about Candraprajnapti , too, is found here. See vol II, 
pp, 292 and 316, 

3-4, In these two articles, there is an erroneous statement regarding 
the existence of Candraprajnapti . This is pointed out by me in “A note 
on Candraprajnapti ” published in the same Quarterly ( Yol. VIII,. No. 2, pp. 
381-382 ). I may add that the Hindi translation of this work is also published. 

5. His bha^ya on Tattvarthadhigamasutra contains some geometrical 
formulae, 

6. He has been praised as a mathematician by Siddhasena Suri, in his 
curqi to Jitakalpa , the actual verse being as under : — 



X 


INTRODUCTION 


550 A. D. ) and works of the like nature may be mentioned en 
passant , though they do not deal exclusively with Mathematics. 

The only treatise on ganita by a Jaina scholar which has 
seen the light of the day is Ganitasdrasangraha of Mahavlra. 
Dr. B. Datta has written a special article pertaining to it. It 
is entitled as “On Mahavlra’s solutions of Rational Triangles 
and Quadrilaterals” and is published in the Bulletin of the 
Calcutta Mathematical Society (vol. XX, 1928-29). 

Angulasaptati by Municandra Suri, though small in size, 
beautifully elucidates the use of the three types of the angulas , 
etc. It is composed in 70 verses in Prakrit and is published 
in A. D. 1918 as the 3rd work of Atma-Kamala-Jaina-library 
by the secretaries of S'rl Mahavlra Jaina Sabha, Cambay. 

Besides these works in Prakrit and Sanskrit there are some 
works of Jaina authorship, written in Kanarese language. 
For instance, S'rldharacarya (1049 A. D. ) has composed 
in verses Jatakatilaka , a work of an astrological nature. 1 
Rajaditya (1120 A. D. ) is an author of six works 2 : ( 1 ). 

Vyavahdraganita (in mixed prose and poetry), (2) Ksetraga- 
nita (in poetry), (3) Vyavahararatna , (4 ) Lilavati, (5) 
Jainaganitasutrodaharana and ( 6 ) Citrahasuge? 

While explaining Mathematical topics the various Jaina 
commentators have quoted from Karanabhdvanas or Karatta- 
gathds , wnich give in a nut-shell the Mathematical calculations. 
Dr. B. Dutta considers them as independent works but a 
Jaina saint informs me that they are mere rules forming a part 
of the curni of Jatnbudvipaprajnapti. Whatever may be the 
correct notion, it is certain that they, too, point to the existe- 
nce of some Mathematical work or works lying in an unpubli- 
shed condition or destroyed. 


It should be remembered that these are not the only 



acsg fa fauts *r argaihit aigsmt arc r wft n » u” 


1. See “Karnataka Kavi Charitre” (vol. I, p. 75) by Narasinhaoharya. 

2. Ibid p. 122. 

3. I am indebted to Prof. T. K. Tukol, M. A., LL. B, for his having supplied 
me with this information but it has not been possible for me to verify its 
genuineness. 
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Mathematical works of the Jainas. For, we have reasons to 
believe that some are still lying buried in the bhaudaras and a 
number of them seem to have perished. This is borne out by 
Ganitasarasahgraha ( ch. i, 1 v. 17-19), where its author has 
expressed his indebtedness to many previous Mathematicians. 
Furthermore, the fact that the three verses pertaining to 
‘ Permutations and Combinations ’ and quoted by S'llarika Suri 
( 862 A. D.) in his commentary, to Acarahga are not traceable 
to any available Mathematical work corroborates this inference 2 . 
Moreover, the mention of six mensuration-formulse by Umas- 
vati in his bhasya to Tattvarthadhigamasutra ( ch. 3, s. 1 1 ) 
supports this view-point. 

The Ten Types 01 -' Sankhyana 

Sthana , the second ahga of the Jainas mentions ten 3 kinds 
of sankhyana^ or calculation viz., ( 1 ) parikarma, (2) vyava- 
hara, (3) rajju, (4) riis'i, (5) kalasavarya (6) yavattavat, 
(7) varga, (8) ghana, (9) vargavarga, and (10) kalpa, s as 
can be seen from the following couplet incorporated in its 
747th sGtra : — 

“«rfaRWT l eRjrnft R 3 Treft « 'K'grcrafe ^ i 

a r rearafa ^ vs snrft ernrewiV fir ^rt <r n” a 

1. Ia the concluding lines of the chapter this author has recommended the 
jijfiasus ( toltl 3 ) of furtlior details on terminology to consult the dgamas . 

2. Probably a similar remark holds good in the case of a verse or so referred 
to by Abhayadeva Suri in his commentary to Sthdndhgasutra , while explaining 
the meaning of Yavattavat, a kind of calculation. 

3. In a cimii, these are mentioned as 1G. Brahmagupta has indicated 20, 
and Mahavlracarya 8. 

4. Dr. B. Datta translates this as “Science of numbers 5 ’. 

5. This is what is interpreted by Abhayadeva Suri. Dr. Datta however 
mentions as the tenth sankhyana ‘vikalpa 5 ( permutations and combinations); 
he reads vi and kappa together. 

6. We come aoross the following verse which slightly differs from this and 
which is quoted by S'ilahka Suri in his commentary to tiulrakrta , the second 
ahga (2nd s'rutaskandha, ch. 1, sutra 154 ): — 

3£(nr WAFT ^ ^ n” 

This will show that not only does the order of the ten types of saflkhyana 
differ | but even there is a material differ ence. For, the second line, if oons trued 
as suggested by the .editor of Sutvak'fta, calculations mentioned therein refer to 
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Abhayadeva Suri, the navangivrttikara explains this 
verse while commenting upon this ahga. According to his 
interpretation these ten Mathematical topics respectively 
represent calculations pertaining to ( I ) summation 1 etc., 
well-known to a Mathematician, ( 2 ) S'renivyavahara etc., 
treated in Patiganita ox arithmetic, (3) plane geometry so far 
as its calculations are carried on by means of a rope 2 , 
(4) a heap of corn etc., usually called rastvyavahara , (5) 
fractions, ( 6 ) multiplication or summation of natural numbers, 
(7) square, (8) cube, (9 ) fourth power, and (10) splitting 
wood by means of a saw styled as krakacavyavahara. 

There is a very wide gulf between this interpretation and 
that of Dr. B. Datta, since the latter has translated these ten 
topics 3 as ( 1 ) fundamental operations, ( 2 ) subjects of treat- 
ment, ( 3 ) geometry ( 4 ) mensuration of solid bodies, ( 5 ) 
fractions, ( 6 ) simple equations, ( 7 ) quadratic equations, ( 8 ) 
cubic equations, (9) biquadratic equations, and (10) permuta- 
tions and combinations. 4 

( 1 ) pudgala, ( 2 ) yavat-tavat, ( 3 ) ghana ( 4 ) ghanamula ( cube root ), ( 5 ) varga 
and ( 6 ) vargamula ( square root ). Thus the number of types will be eleven 
and not ten, a fact hardly admissible, when it contradicts a canonical statement. 
Moreover it is not dear as to what is actually meant here by pudgala. 

1. If this implies summation of series, a meaning assigned to it in 
Gar t iita8d7'asangraha ) the 6th type must mean multiplication; and thus there 
is no chance left for the alternative suggested by the commentator on p. 7. 

2. The third type viz. Raj jusankhyana can be equated to sulba sutra; for, in 

Katyayana sutra, paris'ista ( 1, 1 ) we note the like ^rrcr : ” Further- 

more that Ksetrayayiita signifies geometry is corroborated by Ga'Q.itasarasan* 
yraha (ch. YI ). Geometry is spoken of in Sulrakrla ( II, 1, 154 ) as the lotus 
in Mathematics, the rest being considered as inferior to it. 

It may be mentioned in this connection that over the entrance to the 
academy of Plato, one of the great philosophers of ancient Ionina, there was 
the following inscription : — 

“Let no one unacquainted with geometry enter here.” 

3. In this connetion the Bulletin of Calcutta Mathematical Society ( Vol. 
XXI, No. 2, pp. 121-124 ) deserves to be carefully read. 

4. See 716th sutra which runs as under: — 

Sfur u 'srfi— 1 <r»wg5% sift nfargi^ ^135^ 1” 

The commentator while explaining ga^iyaauhuma makes the following 
noteworthy observation : — 
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It is extremely difficult to reconcile these two views especi- 
ally when we have at present neither any access to a comment- 
ary prior to the one mentioned above nor to any Mathematical 
work of Jaina authorship which is earlier than Ganitasara- 
sahgraha. So, under these circumstances, I shall be excused, 
if I reserve this matter for future research. 

Permutations and Combinations 
fi/ianga 1 is the name given to permutations and combina- 
tions as can be seen from the 716th sutra of Sthananga 
quoted on p. xii. While explaining b/iangasuhume occurring 
in this sutra, Abhayadeva Suri has observed : — 

IiNtt vrrinr: \ si r 

3T«TT ^TT^Tcfr ^ 3T?qr H VTPmV STlftr 3 

VTRrTKI \ ST TTFRI: R ST *TRcTJ \ 3 T^T SI 

jfssmt si *rnr?r: « ?fcr *RT5faro^- 

*§5% sT^snn%!T 

This points out two types of b/iangas : (1) sthanabhahga 

and (2) kramabhanga. 

Three verses pertaining to bkanga are noted as under by 
S'llcinka Sari in his commentary to Sutrakrta ( Samayadhyayana, 
AnuyogadvSra, v. 28 ): — 

“«W 3 ir srs^q^scn: qrsE'rcs'wi^crr: 1 

f^r^ 7 ^T=rrfoi% 11 \ 11 
55^5^ ^fT ^HFIT^nr $UT 3 T?T%f I 
5^ sT&sr 11 R ll 2 

siftrl-StqscTftfl^ 5 srsvi $r%RiTT^Tri; I 

arr^relr ^ f^^qsTfot^ ll \ 11” 


1 In connection with this bhanga, we find in Avas'yakasiitra-niryukti ( v. 
1478) a hemistich as under : — 

In JBrhatkalpabhdsya (v. 143) we note a line as below:— 

This is explained by Malayagiri Suri in his commentary. There he takes the 
word bhanga and garyiya separately and interprets the former and the latter as 
caturbhangl etc. and sankalana etc. respectively. 

2 This is styled as karaqa-gctiha, See p. xv, 

3 
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These three verses give three rules. The first enables 
us to determine the total number of transpositions which 
can be made when a specific number of things is given. 
The remaining two rules are helpful in finding the actual spread 
of representation. These are technically referred to as asso- 
ciated with bhedasahkhyaparijfiana and prastaranayanopaya. 

Typical Problems 

Examples requiring the knowledge of permutations and 
combinations are found in plenty, in the canonical works of the 
Jainas. This subtle subject is very beautifully handled by them. 
Here I shall draw attention to some standard problems. One 
of them is known as Gahgeyabhahga treated in the 9th s'ataka 
of Bhagavati. The diagrams etc. pertaining to it are given in 
Abhidhanarajendra ( Vol. V, pp. 888-896 ), while explaining the 
word pavesanaya ( graves' anaka ). Another is connected with 
the vows of a S'ravaka. It is discussed by Nemicandra Suri in 
his Pravacanasaroddhara ( dvara 336) and has been explained 
by Siddhasena in his commentary ( pp. 390-398 ) to this work. 

Pudgalabhanga and its vivrti by Nayavijaya Ga$i, too 
deals with bhaiigas } 

While measuring the size of an agama, it is usual with the 
Jainas to mention the number of padas it consists of. There 
are 64 root-letters of the alphabet or representations of sounds. 
Of course, therein 33 are consonants, 27 vowels (*. e. 3 kinds- 
slight, long and prolonged, of each of the 9 vowels viz., 3 T, 5, 

3 R, *5, % or, ®ft and arif ) and mixed sounds, such as hk, hkh, 
bp, and hph which help in the formation of compound letters. 
The total number of possible combinations of these 64 letters 
taken singly and into compounds of 2, 3, 4, or more up 
to 64 letters is 2 6t -i, i. e. 1, 84, 46, 74, 40, 73, 70, 95, 51, 615. 
These are the letters ( simple and compound) of s'ruta in its 
entirety. This number divided by 16, 34, 83, 07, 888, which is 
the number of letters in a middle foot ( madhyamapada ) of para- 
magama gives us the numbers of padas of the Ahgas , as 1 1, 28, 

1 There is a MS. No. 215 of 1871-72 in the Government Manusoripts Library 
at the Bhandarkar Oriental Research Institute. It is described by me along 
with other Jaina MSS., and will be published in the Descriptive Catalogue of 
Jaina MSS. prepared by me. 
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35, 80, 005. The remainder 8, 01, 08, 175 gives us the letters 
of that part of s'ruta which is not contained in the Aiigas . 1 2 

While dealing with bhangasamutkirtana of Sangraha naya , 
the number of combinations pertaining to annpurvi and avak- 
tvya, taken one, two etc. up to all at a time is mentioned as 7 in 
Anuyogadvara (sutra 92). 

These are not the only instances where knowledge of the 
bhangas has been utilized by the Jainas ; for, while discussing 
the ananupurvi* of samayika , that of Namaskaramantra and 
that of nava padas forming Siddhacakra they have done so. 

Out of these three, I shall here deal with only the first. 
Samayika is one of the six adhyayanas of Avas'yaka. It occu- 
pies the first place from the stand-point of purvanupurvi ', and 
the sixth, from the stand-point of pas’ canupurvi. Since the 
number of permutations of one to six taken all at a time is 720, 
the place of Samayika according to ananupurvi can be any one 
out of 720 minus 2 i. e. 718. This fact etc. is mentioned in 
Vis' esavas* yakabhasya as under: — 


“•WT^jrrwi - g n regi reT i 

gftjifcwghiCtaT qftmTOrnrTSjjsefar 11 it 

gtsft ureter %% h n 3 


The Jainas have utilized their mathematical knowledge in 
tackling problems of various other kinds, too. Out of many 
one may be pointed out here viz. the number of ways of 
observing celibacy which is given as 18000. 


The objects of the world can be grouped under two 
heads: (1) animate and (2) inanimate. The former is 

divided into two classes: (1) sthavara and (2) trasa having 
five and four sub-divisions respectively. Whenever an inani- 
mate object is mistaken for an animate one, it, too, should 
be looked upon as animate. In such a case the number of 
the types of the animate objects cojnes to ten. Ksama etc. 


1 See “the Saored books of the Jainas” (Vol. II, p. 29). 

2 For further details about ananupurvi see Anuyogadvara (sutras 114-120). 

3 For a discussion in German see “Ubersicht iiber die Avasyaka-Literatur” 
(pp. 41-42). 
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are the ten kinds of dharma prescribed for a Jaina Sftdhu. 
Each of these is connected with the ten types of the animate 
objects. Every action is again associated with five organs of 
sense. A living being does a thing, under the impulse of 
four sanfnds. An act is of three kinds: (i) mental, (2) vocal 
and (3) physical. Again an act may be done by one self or 
it may be got done or it may be approved of. Hence, in all a 
saint can observe his discipline in 10x10x5x4x3x3 = 18000 
ways. 1 

Before I deal with notational places I may here record 
three or four things connected with Sthdndhga and its com- 
mentary. Firstly, this canonical work considers ganita in- 
cluding bhahga (permutations and combinations) to be very 
suksma (subtle or difficult). 2 Secondly, as pointed out by 
Dr. B. Datta, Abhayadeva Suri has at least once referred to 
algebra as can be inferred from“nfa^^^3rHTq[”,a part of the 
commentary to the 673rd sutra. Thirdly, while considering the 
747th sutra, Abhayadeva Suri has quoted the following verse : — 


q ts g gaf ipsssrffor: I 



Fourthly, this Suri, the commentator remarks that examples 
to illustrate parikarma etc., are not given as they can be hardly 
followed by the dull-headed. 4 

Notational Places ( ankasth anas ) in Jainism 
In Ganitasdrasangraha we come across the following 
names of the twenty-four notational places commencing with 
the unit, each of which is 10 times the preceding 

(1) Eka (unit), (2) Das'an (ten), (3) S'aia (hundred), 
(4) Sahasra (thousand), (5) Das'asahasra (ten thousand), (6) 
Laksa (lac), (7) Das'alaksa (ten lac, million), (8) Koti 

1 For a diagram see G. 0. Series No. LI, p. 24. 

2 See the 4th note on p. xii. 

3 He has illustrated this couplet by taking gaccha and vdnchd to denote 
10 and 8 respectively. This, when expressed algebraically may be represented 

as — - — - which will show the futility of introducing x. 

4 Had they ».been given, I think, they would have surely helped tts in 
arriving at the correct interpretation of the 747th sutra of Sthananga • 
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(crore), (9) Das'akoti (ten crore), (10) S'atakoii (hundred 
crore), (11) Arbuda (thousand crore), (12) Nyarbuda (ten 
thousand crore), (13) Kharva (billion), (14) Mahakharva, 
( x 5 ) Padma, (16) Mahapadma , (17) Ksoni , (18) Mahaksoni , 
(19) S'ankha (million billion), (20) Mafias' ahkha (trillion), (21) 
Ksiti, (22) Mahaksiti, (23) Ksob/ia and (24) Maliaksoblia (10 53 ). 

If we however refer to Sthanahga (II, 4, 95), Jambudvu 
paprajhapti (sutra 18), Suryaprajhapti ( ), Anuyogadvara 

(sutra 137)1 Jivasamasa (v. 113-115) etc., we find names for some 
of the notational places 1 up to the 194th as under: — 

( 1 ) Puvvahga ( P urvanga) , (2) Puvva (Purva), (3) Tudiyahga 
(Trutitanga), (4) Tudiya (Trutita), (5) Adadahga (AdadSnga), 
(6) Adada (Adada), (7) Avavahga (Avavaiiga), (8) Avava 
(Avava), (9) Huhnahga (Huhukfmga), (10) Huhua (Huhuka), 
(11) Uppalanga (Utpalfinga), (12) Uppala (Utpala), (13) 
Paumanga (Padmanga), (14) Pauma (Padma), (15) Na/inahga 
(Nalinafiga), (16) Naliiui (Nalina), (17) Acchaniurahga (Arthani- 
puranga), (18) Acclianiura (Arthanipura), (19) Ayuahga 
(Ayutanga), (20) Ayna (Ayuta), (21) Naynanga (Nayutaiiga), 
(22) Nayua (Nayuta), (23) Payntanga (Prayutanga), (24) Payuta 
(Prayuta), (25) Ciiliyanga (Culikanga), (26) Culiya (Culika), 
(27) Slsapaheliyahga (S'lrsaprahelikanga) and (28) Sisapaheliya 
(S'irsaprahelika). 2 3 

Here Pftrva stands for 75600000000000 years. This is 
indicated in the following verse quoted by Abhayadeva Sflri 
in his commentary (p. 87 ft ) to Sthanahga (s. 95) : — • 



1 Strictly speaking, these are names for different measures for a number 
of years. 

2 While commenting upon Samavaya (sutra 84), Abhayadeva Suri quotes 
the following verses: — 

^ ii \ ii 

zm ^ tmm u * ii” 

3 Sanskrit rendering : — 
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The Purva as well as each one of the succeeding notational 
places up to S’irsaprahelika is 84 lacs times the immediately 
preceeding one, 1 S'irsaprahelika being hence equal to (84 
lacs) 88 years. This is suggested in the following karai}agiatha 
quoted in this very commentary on p. 87* : — 

^T^ni gar n” 8 

This subject about notational places is treated by UmSsvSti, 
too, in his svopajha bhasya of Tattvarthadhigamasutra (IV, 
15, p. 292). He mentions there the names as under: — 

(1) Ayula, (2) Kamala , (3) Nalina, (4) Kumuda , (5) Tu\ya , 
(6) Adada, (7) Avava, (8) Haha , and (9) Hiihu. It may be 
noted that this enumeration of these notational places does not 
tally with the one mentioned above. 

This discordance is noted by Siddhasena Gapi while com- 
menting upon this bhasya. There he makes two observations 
(on pp. 293-294) as under: — 

(1) This is not the order as found in the Agamas like 
Suryaprajhapti. 

(2) It only refers to a few notational places, the complete 
list being as under: — 

(1) Tutyahga, (2) Tutika, (3) Adadahga, (4) Adada, (5) Ava- 
vahga, (b) Avava, (7) Huhvahga , (8) Huhuka , (9) Utpalanga, 
(10) Utpala, (11) Padmahga, (12) Padma, (13) N a linahga, (14) 
Nalina , (15) Artluiniyur align, (16) Arthaniyura, (17) Cfdikahga, 
(18) Culika, (19) S’irsaprahelikahga and (20) S’irsaprahelika. 
From this list it appears that either some names have been 
left out in the Mss. utilized by me for the printed edition or 
that Siddhasena Gaiji has dropped six names from Ayula to 
Praynla. 

Jyotiskarandaka strikes altogether a different note in 

1 This remark is made in Samavaya as under 

2 Sanskrit rendering 
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this connection ; for, according to it (v. 64-71) S'trsaprahelikd 
is the name of the 250th place and not of the 194th place. 
Moreover, even the names of most of the notational places after 
PTtrva are different from those which are mentioned above and 
which are recorded in works codified at the Mathura council. 
In order that this remark may be substantiated, the names are 
mentioned; as below: — 

(1) Puvva (Purva), (2) Layahga (Latanga), (3) Lay a (Lata), 
(4) M ahalayahga ( Mahal atah ga) , (5) Mahalaya (Mahfdata), (6 )Nali- 
nanga (Nalinanga), (7) Nalina (Nalina), (8) Mahan alinahga ( M a h a- 
nalinanga), (9) Mahdnalina (MahSnalina), (10) Paumariga (Pad- 
manga), ( 1 1 ) Paama (Padma), (12 ) Mahapaumahga (Mahapad- 
mfmga), (13) Mahdpauma (Mahiipadma), (14) Kamalahga (Kama- 
laftga), (15) Kama! a (Kamala), (16) Mahdkamalahga (Mahftkama- 
langa), (17) Mahakamala (Mahakamala), (18) Kumuyahga (Ku- 
mudahga), (19) Kumnya (Kumuda), (20) Mahakumnyahga 
(Mahakumudanga), (21) Mahakumuya (Mahakumuda), (22) Tu- 
dtyahga (Trutitanga), (23) 7 udiya (Trutita), (24) Mahatudi - 
yahga (Mahatrutitanga), (25) Maha.tnd.iy a (Mahatrutita), (26) 
Adadahga (Adadanga), (27) Adada (Adada), (28 ) Malta dadahga 
(Maha^adafiga), (29) Mahadada (Mahadada), (30) Uhahga (Uha- 
nga), (31) Uhd (Uha), (32) Mahmhahga (Mahohanga), (33) 
Mahdiiha (Mahoha), (34) Sisapaheliyahga (S'Trsaprahelikahga) 
and (35) Sisapaheliyd (S'lrsaprahelika). 

Each of these represents a number equal to 84 lacs times 
the preceding ; consequently S'lrsaprahelikd stands for (84 
lacs) 38 years, and not for (84 lacs) 28 years. Expressed in 
numbers it is equal to 187955 1795501 1259541900969981343077- 
079746549426i9774765725734 6 7 1 8681 6x io 130 years. 1 2 

lattvilrthardjavdrtika (p. 149), a lucid commentary of 
Akalanka on Tattvarthadhigamasutra ( III. 38 s ) furnishes 
us with the following names, each indicating a number equal to 
84 lacs times the preceeding one: — 


1 See Mahopadhyaya Vinayavijaya Ga^^s Lokapraka§a (pt. Ill, Kdlaloka , 
pp. 410), the encyclopaedia of Jainism. 

2 This is according to the Digambara school; for, according to the S'vetdm - 
baras the number of this sutra is 17th. 
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(i) PUrvtinga, (2) Piirva, (3) Nayutangtt, (4) Nayuta, (5). Ku. 
mudanga, (6) Kumuda, (7) Padmahga , (8) Padma , (9) Nali- 
ttftnga, (10) Nalina, (n) Kamalanga, (12) Kamala , (13) Tutydnga, 
(14) Tutya, (15) Atatanga , (16) Atata , (17) Amamanga , (18) 
Amama, (19) Hukuanga , (20) Hfihu, (21) Latanga , (22) Laid, 
and (23) Malialata. Some names seem to be omitted in this 
printed edition. For, a Digambara work Trailokyadlpaka of 
which there is a MS. No. 603 of the Govt. Collection of 1875- 
76 deposited at the Bhandarkar O. R. Institute, we have the 
following names after Amama : — 


OTIf , SHTFIT, 5RTT, 

q^rTT, and 


In A bhidharmakos' a III, 94 of Vasubandhu we have as 
the first word of this verse. While explaining it Tripitakacarya 
Rahula Sankrtyayana makes the following observation in his 
commentary Nalandika by name: — 





) qqfo i 


*n^:- 


( io,ooo 

S$ft*q-qST^*q - -qo-^r^q-qo- qr^q-q°-feftq-q°-%g-q<> - 

^^jo-qo-^-qo-^TxqRT (srqiq) -qo-qfo-qo-fittsi^-qo-j^r-qo- 

^r-iTo-^-jio-f^»|TT-jTo-q5rr^T-qo-q^rq^ 1 snr qv%sqf 

5^f 1 *rq qffe:(feO fq*qqta^q*^ i” 


Before another topic is taken up, I may say a few words 
about the Jaina way of writing the numerals. At present they 
are written as shown below: — 


^5 h> ^5 c, n*. 

As early as the 4th century or so before the Christian era 
we find in several agamas , 1 a list of the names of 18 lipis 
(written characters). Herein are mentioned ahkalipi and 
gatftlalipt. Dr. B. Datta mentions that these two names 
suggest that the forms of numerals used for different purposes 


1 See (1) Samavdya (XVIII), (2) Prajndpandsutra ( siifcra 37) of 
S'y&macarya (376 A. V.), (3) Avas'yahaniryukti ( Upodyhdtaniryukti ) and (4) 
Majadhftrin Hemacandra’s commentary tQ Vie’esdvae’yakabhdaya (v. 464). ~ 
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were different, the former referring to those used in engraving 
and the latter, to those used in ordinary writing . 1 

Place-value system of Decimal Notation 

It appears that India has been the birth-place of various 
numerical notations. Out of them, the one in which there are 
used only ten symbols, is of considerable importance. In this 
notation nine symbols represent numbers one to nine, and the 
tenth, zero. The former nine symbols are designated as ankc i* and 
the latter viz., the zero-symbol as s' Fenya . 3 This notation with a 
decimal scale goes by the name of “place-value system of decimal 
notation” or “the decimal place-value system”, and is adopted 
throughout the civilized world, since the application of the 
principle of this place-value is both sufficient and efficient 
to enable one not only to write any number whatsoever but to 
write it in the simplest way possible. 

That this place-value system of decimal notation 4 was 
known in India several centuries before the dawn of Christianity 
can be deduced from the following particulars: — 

1 In this connection lie has added that in the Jaina literature, as also 
in the Vedic literature, we ordinarily find that a distinction is made between 
forms of alphabets used in engravings and in Mss., which are respectively styled 
by the Jainas as Kdsthakarma or wood-work and Pustaka-karma or book-work. 
He has substantiated his statement by referring to the 10th and 146th sutras of 
Anuyogadvdra as well as Maladliarin Hemacandra Suri’s commentary on the 
former. I may add that Hemacandra has interpreted pottha as (1) pola, 
(2) pustaka and (3) tadapatradi, Furthermore, the word pasta occurs also in 
tho bhasya on TattvSrthddhigamasutra (I. 5), and is explained on p. 46 by 
Siddhasena Gani as jli! <l4il It also occurs in the bhasya on VI. 

10 and is explained in the tiki l on p. 21. On p. 78 of this very tiled (VII, 11), 
the word pusta is used. 

2-3 These literally mean “a mark” and “empty” respectively. 

4 In Jinabhadra Gani’s Vis'esdvas'yakabhctsya (v. 704), a guthd of the 
Avas'yakaniryukti of Bhadrabahu is quoted as under 

What is the true radical significance of the word thibuga and in what sense 
has it been employed in the^^j||||tss9aaSftg£^ The commentator Hemacandra 
Suri is of opinion that d4xf Datta asks me a question : 

“Is it then the ‘zero’ d^h^;de'cimal numeral fetation? If so, it will have 
to be admitted that ^e'modern decimal place-value notation was kn own in 
India in the 4th century before the Christian era.” 

4 ^ !£, tyo - 
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(1) In the 142nd sfltra of Anuyogadv&ra there is a 
reference to sthana ( thanehirh ) or places of decimal notation. 

(2) A denominational name like ko\iXko\t (ka^akodi) is 
mentioned in this sGtra as indicating its connection with places 
of numerations. 

(3) A very big number extending to 29 places i. e. to say 
a number consisting of 29 digits is here referred to as we 
shall shortly notice. 

(4) Vyavaharasutra ( uddes'aka I) furnishes us with a term 
gaqanasthana for place of calculation. So says Dr. Datta, 

The word-symbol notation 

A notation in which any word conveying the idea 
of a number is used is called a ‘word-symbol notation’. This 
notation has not only been extremely well-known in India from 
ancient times but has also been extra-ordinarily popular. 1 The 
Jaina writers, too, have utilized it in their works,* the foremost, 

1 In “Indian Mathematics’ 7 by G. R. Kaye, it is mentioned on p. 31 
that this notation was introduced ( into India ) about the ninth century, 
possibly from the east. 

Mr. Rangacharya M. A. has stated in his preface to “The Gapitasara- 
sahgraha of Mahavlrac&rya” that “there is evidence in his (Aryabhatta’s) 

writings to show that he was familiar with nominal numerical Similarly in 

Brahmagupta’s writings also there is evidence to show that he was acquainted 
with the use of nominal numbers and the decimal system of notation.” 

My friend Dr, Datta just informs me that he has written in Bengali 
several articles connected with this topic, which have appeared in the 
Bahglya Sahitya Pari?ad Patrika. For instance, “Jaina-sabitye nama-samkhya” 
in B. S. P. P, 1337 B. S. pp. 28-39 ; “Nama-samkhya”, ibid, 1337 B. S. pp, 
7-27 ; “S'abda-samkhya Prapall,” ibid., 1335 B. S, (=1928-29 A, 0,), pp. 8-30; 

‘ * Aksara-samkhy a Pran&ll”, ibid., 1336 B. S. pp, 22-50; and “Ankanam vamato 
gatih”, ibid., 1337 B, S. pp, 7-30. 

2 Amongst the Digambara writers Nemicandra (oir. 10th century) well- 
known as “Siddhantaoakravartin” and author of Gommapatdra, TrUokasara 
and Labdhisdra, has employed both the right-ward and left-ward moves while 
employing various numerical notations. In Triloknudra (gdthd 21), the 
number 197,912,092,999,680,000,000,000,000,000,000,000,000,000.000 is men- 
tioned by the right-ward move as under - 

” 

In gdthd 913 of the same work, he, however, mentions by the left-ward 
move, the number 7905694180 as 
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definitely known at present being Jinabhadra Ga?i KsamS- 
s'ramafla. 1 A list of words signifying different numbers is 
given in the appendix. 2 

Classifications of numbers 

As was the case with early Greeks, the Jaina school, too, 
does not consider one as a number. This will be evident from 
the following line of the 146th sutra of A nuyogadvara:-~ 

i% £ n c rorefo TTf *r 3$*, i$m”* 

While explaining this portion Maladharin Hemacandra remarks 
as under:— 

When an object like a pot is seen, what one realises is only 
a pot and not its number; or, he adds, it may be due to the fact 
that in ordinary dealings only one thing, if given or taken, is 
mostly not taken into account. Thus the Jainas begin with two 
and end, of course, with the highest possible type of infinity. 
All these numbers can be grouped under 21 heads. These 
we shall deal with, a little bit later. For the present we shall 
mention 4 types referred to in the 316th sGtra of Sthanahga. 

The four types of numbers 

Even, in the time of the Vedas, we find the distinction 
made between odd and even numbers. These are styled as 
ojas (aiftraO a°d yugma ( 3*0 in Jainism. 4 Furthermore, it is 
interesting to note that they are associated with krta, dvclpara , 
treta and kali, the well-known names for the four yugas of 

That ho uses contrary moves even while expressing numbers by resorting 
to Katapay&di system in its second variant is borne out by Gommafasdra (Jlva- 
kanda, v. 158) and Trilokasdra ( gdthd 98 ). 

1 See Brhatksetrasamdsa I. 69. 

2 While representing various numerical quantities by certain things, 
S'ripati has invariably followed the decimal system of notation* The words 
used by him are marked with an asterisk. 

3 Sanskrit rendering : — 

9TN fife NT ^ I 

4 In the following verse of Das'agitika of Aryabhata I (499 ) varga means 
“odd” and avarga means “even” : — 

su ^i n” 

In later works the words visama and stand for “odd” and “even” 
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the Vaidika Hindus. To put it plainly, I shall quote from 
Sthananga : — 

“srenrft grm w*n, £ nw^» , y fo sfa ” 1 

Her ejumma means a kind of ras'i. On a quaternity being 
deducted from a ras't, it may either end in 4, 3, 2, or 1. These 
are respectively called krtayugma , tryojas , dvaparayugma, and 
kalyojas .* This seems to suggest that the numbers can be 
classified as 4111+4, 4111+3, 4m+2, and 4m+i. 

Odd and even powers 

In ZJttaradhyayanasutra (XXX; 10, 11) we find for 
the 2nd, the 3rd, the 4th, the 6th, and the 12th powers, 
distinct names viz., varga, ghana, varga-varga, ghana-varga and 
ghana-varga-varga. I do not know, if any canonical work 
mentions names for the 5th, 7th, nth and other odd powers. 
Anuyogadvara (sutra 142) deals with successive squares and 
square-roots. To put it explicitly, it means that the 1st 
square of a stands for (o) 2 ; the 2nd, for (« 2 ) 2 i.e. « 4 ; the 3rd, 

n 

for (a 4 ) 2 i. e. a z ) and so on, the wth standing for «*. 8 

Similarly the 1st sq. root of a means « 3 , the 2nd sq. 

1 11 . 

root its sq. root or cfi and thus the nth sq. root « 2 . 4 

In this sutra we find references to the 1st sq. root multi- 
plied by the 2nd sq. root 6 , the cube of the 2nd sq. root 6 , 
the 1st sq. root multiplied by the 3rd sq. root, 7 the 2nd sq. 
root multiplied by the 3rd sq. root 8 and the cube of the 

third sq. root 9 . These can be symbolically represented as 
11 1*1X11 x * 

« 3 xa T , (a*) , a 2 xa H , « ¥ xa 8 and (< 3 8 ) respectively. I think this 


1 Sanskrit rendering : — 

^rrk srcraift, wr- 

2 This is how it is explained on p. 238 by Abhayadeva Suri in his 
commentary to Sthananga, 

3 a raised to 2 x 2 x 2 x 2... n times. 


4 raised to £ x i x ...n times.^ 

9 p. 209 *. 
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will suffice to convince a reader that two fundamental laws of 
indices viz. a m x a"=a m+u and (a m )"=a mn , where m and n may 
be integral or fractional were well-known to the Jaina saints. 

That Nemicandra, the author of Trilokasara knew these 
fundamental operations of indices can be inferred from the 
gdthas 105.108 of the same work. For, therein he mentions 
the following rules respectively : — < 

(1) The addition of the ardhaccheda 1 of the multiplier and 
that of the multiplicand is the ardhaccheda of the product, and 
that it has no more chcda. 

(2) The subtraction of the ardhaccheda of the divisior from 
that of the dividend is the ardhaccheda of the quotient. 

(3) The product of the distributed number and the ardlia - 
ccheda of the substituted number equals the ardhaccheda of 
the resulting number. 

(4) The addition of the ardhaccheda of the distributed 
number and that of the substituted number is the vargas' aldkd 
of the resulting number. 

14 KINDS OF SERIES 8 

From Trilokasara (gdthas 53-66 and 77-88) we learn about 
the following 14 kinds of series or dhdrds 8 , each type dealing 
with some special numbers:— 

(1) Sarva. This is an A. P. with 1 as the 1st term and 1 as 
the common difference. Thus this series consists of natural 
numbers, say up to U. 

(2) Sama. This series consists of even numbers. ( No. of 
terms ~ or § ). 

(3) Visama. This series consists of odd numbers (No. of 
terms £ or ^). 

1 This is a technical term, and means a number o£ times a particular 
number can be halved. Thus if x 2 n , then n is called the ardhaccheda of x . 
This will remind one of the fact that if a x = n, x is called the logarithm of n to 
the base a. 

2 For an exhaustive treatment Nemicandra asks his readers of Trilokasara 
( gdthd 91) to refer to Vrhaddhardparikarman • Is this a work? If so, un- 
fortunately this work seems to be extinct. 

3 This subject is dealt with in Appendix C in “The Jaina Clem Dictionary” 
(pp. 149-152). 
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(4) Krti= i, 4, 9, 16 etc., up to the last square number. 

(5) Akrti= 2 , 3, 5, 6, 7 etc. This series is got by subtracting 
Krti from Sarva. 

(6) Ghana=-i, 8, 27, 64, etc. up to the last cubic number 
say V before U. 

. (7) Aghana=2 to 7, 9 to 26, 28 to 63 etc. This series is 

obtained by subtracting Ghana from Sarva. 

(8) Krtimatrka (or vargamatrka)- 1, 2, 3, etc., No. of terms 
being Vti. This means a series having the sq. roots of Krti terms. 

(9) Akrtimatrka-{V u+i), (Vu+2), (Vu+3) up to U ; the 
No. of terms being U-Vu. This series deals with terms of 
which the sq. root is irrational. 

(10) Ghanamatrka=i , 2, up to the cube root of the last 
cubic number. This series is concerned with those numbers 
in Sarva of which cube root is rational. 

(1 1) Aghanamatrlia. This series consists of terms in Sarva 
of which the cube root is irrational. 

(12) Dvirupa-varga= 2*, (2*)*, its square, its square and so 
on. The 4th, 5th and the 6th terms of this series are called 

and and stand for 2 18 or 65536, 2 3 * or (65536)* or 
4294967296 and 2 64 or (4294967296)* or 18446744073709551616. 
This is due to the fact that qwrf|, and are abbreviations 
of ^ and a quota- 

tion 1 given in Midhavacandra’s vrtti ( p. 28 ) on the 66th gatha 
of Trilokasara. 

(13) Dvirupa-ghana=2* } its square, its square etc. i. e. to say 
a series* having for its first term 2 3 and for its successive terms 
the squares of the immediately preceeding. 

(14) Dvirupa-ghanaghana. This is a series* of which the 
first term is the cube of 2* and each succeeding term is the 
square of its predecessor. 

The above treatment of series may be at least taken to be 
a Tough indicator of the knowlegge of indices possessed by 
the Jamas in ancient times. 

1 This runs as under : — 

“gfs ^ WtW =3 =? 9 gguftTittNasi T I 
SP>r oiv $ ws u’* 

2-3 These are respectively styled as Ghana Ghana and Ghana Ghana- 
tinhamp "The Jaina ©e» Dictionary” en p. 149. 
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Now a few words about their knowledge of the geometrical 
progression. 

In Triiokasara (gdthd 231), the rule for the summation of 
this series is mentioned. For examples see the vrtti of its 
gdthds 796 and 797. 

Gunahani 1 is a term of the geometrically decreasing series, 
the sum of the number of terms of which is the number of 
molecules of a unit of bondage, and each term in which is half of 
the term immediately preceeding it. For example, if the maxi, 
mum number of molecules which the soul draws in to bind itself 
with, in one instant be 6300, and the duration of their bond- 
age be 48 samayas and there be 6 gunahdnis or terms in the 
geometric series, then the number of the molecules shed in the 6 
gunahdnis will be respectively 3200, 1600, 800, 400, 200, and 100. 

Here in each gunahdni there are ^=8 samayas. This is 
called gwxahdni dydma , i. e. the duration of the gunahani . 

The whole series of 6 gunahdnis is called ndndgunahdni. 

The number 2 raised to the power of the number of 
gunahdni in the ndndgunahdni is called anyonyabhyasta ras'i. 
In the above example it is=2 8 =64. 

One samaya-prabaddha or unit of bondage divided by 
anyonyabhyasta ras'i minus one, gives the number of molecules 

shed in the last or antima gunahdni. Here g|ii='^ ) =ioo is 
the last gunahdni. 

The double of the number of gunahdni dydma, is nis'e-. 
kahdra. Here it is=8x2=i6. 

Chayd is the regular arithmetical difference between any 
two consecutive terms of the series which represents the 
karmika molecules shed in each successive samaya of which 
each gunahdni consists. In the above example in the gunahdni 
of 8 samayas , 3200 molecules are shed. In the first samaya 
more are shed than in the second, in the second more than in' 
the third and so on. The number of molecules by which the 

1 This entire topic of gunah&ni etc., is practically here reproduced from 
“The Jaina Gem Dictionary” ( pp. 46-47 ). 
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shedding is less in every succeeding instant is called chdyS. 
In the above example it is found as follows : — 

We find the first term of the series and divide it by nUe- 
kahara (here 16). The first term is found as follows:— 

Gunahani molecules x 4 tt , 3200 x 4 3200 x 4 _ 

3x Gunahani ayaraas + l • tile ISt teriH-^ x + 25~~ 

• i~ _ lsfc term 512 512 

* • aya- Gu ^ni ayama’“2 x 8“” 10 ~3 2 • 

That is, in the ist 8 samayas of the ist gunahani , the 
number of molecules shed will be respectively 512, 480, 448, 
384* 352, 320, and 288. 

The chaya for each succeeding gunahani will be half of the 
one immediately preceeding it. As the number of molecules 
in each gunahani is half of that of its immediate predecessor, 
its chaya is also half the cliaya of its predecessor. 

As an example of an increasing series, the reader may be 
referred to the quantity of ink required for writing the fourteen 
purvas. The quantity of ink which can just immerse an elephant 
is necessary for writing the ist purva. Double this quantity 
is required to write the second and so on 1 2 , so that the quantity 
of ink necessary for writing the 14th purva is 2 13 times what is 
required for writing the ist. Thus on the whole, the total 
quantity of ink which will just suffice for writing all the purvas 
is sufficient to immerse 1+2+2*+. ..up to 2 13 i. e. 16383 elephants, 3 4 

The human population 

I may now take up the question about the number of 
human beings dealt with in Anuyogadvara (sutra 142), since it 
is connected with the indices and classifications of numbers. 

As stated therein the minimum number of garbhaja human 
beings at any time is what can be calculated in terms of kotakoti. 
It consists of 29 digits and is more than triyamalapadcP and less 
than caturyamalapadcfr i. e. to say it lies between triyamalapada 

1 Compare the dviguna sankhya occurring in the 25th Brahma^a ot 
Suma-Veda. 

2 For details see my "Descriptive Catalogue of Jaina Manuscripts” vol. 
XVII, pt. II; No. 523. 

3 A triad of yamalapadat or their tertiary. 

4 A quarternian of t/amalapadas or their quarternity. 
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and catur yam alapada. To be quite exact it is equal to the 
sixth successive square (of two 1 ) multiplied by the fifth 
successive square (of two) or a number which can be divided 
(by two) 96 times. 

Yamalapada is a technical term capable of signifying two 
things: (1) a group of eight notational placesand (2) the second 
successive square. According to the first interpretation it inclu- 
des all numbers consisting of 8 digits. On this basis dviyamala- 
pada, triyamalapada and catur yamalapada etc., signify groups of 
numbers consisting of digits 16, 24, 32 etc. respectively. Hence 
the numbers between triyamalapada and catur yamalapada 
consist of digits more than 24 and less than 32. The product 
of 2** (the 6th successive square of 2) and 2 3 * (the 5th succes- 
sive square of 2) is 2 s ®.* It consists of 29 digits and is divisible 
(by two) 96 times. 3 

The second interpretation of yamalapada means the 2nd suc- 
cessive square or 2*. Consequently triyamalapada means the 6th 
successive square or 2 8 * and catur yamalapada, the 8th successive 
square or 2 s ' 8 . 2 98 is certainly between these two. So either 
interpretation holds good. 

21 KINDS OF NUMBERS 

As noted on p. xxiii, unity is outside the sphere of calcula- 
tion. Numbers fit for calculation (gananasahkhyH) begin with 2, 
and go up to the highest possible infinity. They are classified 
under three groups: (1) sankhyata (numerable*), (2) asahkhyata 
(innumerable*) and (3) ananta (infinite 8 ). The first group has 
three subdivisions viz., jaghanya (lowest), madhyamc? (inter- 
mediate) and utkrsfa (highest). The second group has three 
main divisions viz., (1) paritta , (2 ) yukta and (3) asahkhyata, 
each of which is again of three types known as (1) jaghanya , 
(2) madhyama and (3) utkrsfa. Thus in all, the second group 

1 The reason of selecting two is given by Maladh&rin Hemacandra in 
the vrtti of Anuyogmlvara (p. 207*) as under : — 

“ atrarefa r # ^ vn 

2 It is equal to 79,228, 162, 514, 264, 337, 593, 543, 950, 336. 

3 Technically speaking, it means a number having 96 ardhaccheclas , as the 
latter signifies the number of times, a given number can be halved. 

4-6 This is only a rough rendering. 

7 This is also styled as aj agha uyothrsfa . 

5 
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has 9 divisions. The third group, too, has the same number 
of divisions; for, firstly ananta has three divisons viz., (i) paritta, 
(2) yukta and (3) ananta , and secondly each of these three has 
three subdivisions viz., ( 1 ) jaghanya, ( 2 ) madhyama and (3) 
utkrsta; All these 3+9+9 i. e. 21 classes of numbers can be 
hence represented as under : — 

Gapanasankhya 


Sankhyata AsankhySta Ananta 


(1) Jaghayna, (1) Paritta — j.m.u . 1 (1) Paritta — j.m.u. 

( 2 ) Madhyama, ( 2 ) Yukta — j.m.u. ( 2 ) Yukta — j.m.u. 

(3) Utkr§ta ( 3 ) Asankhyata — j.m.u. (3) Ananta. — j.m.u. 

The number 2 is the jaghany a-sankhyata. The number 3 
and the following up to one preceeding the iitkrsta-sahkhyala 
come under the class known as madhyamasahkhyata. Utkrsta- 
sahkhyata is explained by means of an example as under - 

Suppose we have four palyas each of the size of the 
Jambudvipa whose diameter is 100,000 yojanas, whose 
circumference is 316, 227 yojanas , 3 gavyutis , 128 dhanusyas , 
13I- ahgulas and a little more, whose depth is 1000 yojanas , 
which has a jagati 8 yojanas in height and a vedika , two yojanas 
in height. 

Out of these four palyas named as anavasihita, s'alaka, 
pratis'alaka and malms' alaka let us fill the first with white 
mustard seeds, and then start throwing one seed out of 
them in JambfldvTpa, another in Lavapasamudra and so 
on in the successive dvipas and samudras . of the Jaina 
cosmography. When all the seeds are exhausted, let u£ 
construct another palya having its diameter equal to that of the 
dvtpa or samudra where the last seed was thrown. This palya , 
too, must be of the same depth and height as the anavasthita 
palya. Let this newly constructed palya be also named as 
anavasthita. Let us fill this with seeds as before and. start 
once more throwing a seed in dvipas and samudras till this 
palya becomes empty. Let us . throw one seed in s' alaka this 

i J, M and V stand for jaghanya , madhyama and utbrspa respectively. 
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time 1 with a view to note that anavasthita became empty. Once 
more we should now construct a new palya having depth and 
height as before but having its diameter equal to the dvipa or 
samudra where the last seed was thrown. Let us fill this 
palya again named as anavasthita and start throwing seeds as 
before. When this gets emptied, a seed is to be thrown in 
s'alaka. When this process is repeated for a number of times, 
it will so happen that s'alaka will be completely full. At this 
stage we should again construct a new palya as before and fill 
it up with seeds. Then we should commence throwing seeds 
from s'alaka till it gets emptied. This time we should throw one 
seed in pratis'aldka and start throwing seeds from anavasthita . 
When this process is repeated several times, s'alaka will become 
full. Then this palya should be emptied as before and to mark 
that stage one seed must be thrown in pratis'aldka. In course 
of time, this process when repeated, will fill up pratis'aldka. 
We should then start throwing seeds from it till it becomes 
empty and to note that stage, we should throw one seed in 
mahdpratis’ aldka. Let us then start emptying s'alaka which 
has been already filled up with seeds by this time. When it 
becomes empty, a seed is to be thrown in pratis'aldka , and the 
process of emptying anavasthita , throwing one seed in s'alaka , 
constructing a new anavasthita etc. is to be repeated till 
all the four palyas including the anavasthita finally constructed 
get filled up with seeds. On this stage being reached, we 
should make a heap of seeds of these four palyas and add 
to it all the seeds thrown in various dvipas and samudras. 
When this work is over, let us count the number of the seeds. 
When one is deducted from the number thus obtained, the 
remaining number is spoken of as utkrstasahkhydta. This 
utkrs^a-sahkhydta number of the early Jainas may be compared 
with what is called “Alef-zero” in modern Mathematics. This 
number is explained in “The theory of functions of a real 
variable and the theory of Fourier’s Series” by E. W. Hobson 
Sc. D., F. R. S. (A. D. 1907, p. 154), as under: — 


1 According to Hemacandra Suri’s commentary ( p. 236 ) on Anuyogad&ta 
one seed was thrown even earlier. What is stated here is, however, in accor- 
dance with Lokaprakaa'a ( I, 140). 
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“The cardinal number 1 of the aggregate of all the finite 

integers i> 2, 3, n, is called Alef-zero, and is denoted 

byX.*; thusx # =in}. The number * 0 is identical with the 
number which has been previously denoted by a”. 

By adding unity to the utkrsta-sahkhyata (the highest 
numerable ), jaghanya-paritta-asahkhyata ( the lowest nearly 
innumerable) is obtained. Then follow the intermediate numbers 
which form the class known as madhyama-paritta-asahkhyUta 
until utkrs\a-paritta-asahkhyata (the highest nearly innume- 
rable) is reached. Which is this ‘highest nearly innumerable' ? 
The answer is as under: — 

Jaghanya -par it t a -asankhy at a multiplied by itself not only 
once but jaghanya-paritta-asahkhyata times,* leads to a number 
called jaghanya .yukta-asankhyata*. This number diminished by 
one goes by the name of utkrsta-paritia-asahkhyata. 

Numbers between jaghanya-yukta- as ahkhyata and utkrsta- 
yukta-asahkhyata form the class known as madhyama-yukta- 
asahkhyata. 

Jaghanya-yukta-asahkhyata multiplied by itself jaghanya- 
yukta-asahkhyata times gives us a number styled as jaghanya- 
asahkhyata-asahkkyata. This number diminished by one is 
utkrsta-yukta-asahkhyata. 

Jaghanya-asahkhyata-asahkhySta when multiplied by itself 
jaghanya-asahkhyata-asahkhyata times gives rise to jaghanya- 
paritta-ananta. This number diminished by one is utkrsta- 
asankhydta-asahkhyata. 

Jaghanya-haritta-ananta multiplied by itself jaghanya- 
paritta-ananta times comes to jaghanya-yukta-ananta. This 
number diminished by one is utkrsta-paritta-ananta. 

Jaghanya-yukta-ananta multiplied by itself jaghanya-yukta- 
ananta times leads to jaghanya-ananta-ananta. This number 
dimished by one is utkrsta-yukta-ananta. 

1. “A cardinal number is characteristic of a class of equivalent aggregates*. 
It is so defined on p. 8 in “The Theory of functions of a real variable and the 
theory of Fourier’s series” ( p. 8 ) above referred to. 

2 “The cardinal number x. is greater than all the finite cardinal numbers 
and it is less than any other transfinite cardinal number” ( lbid, 9 p, 155 ). 

3 This is called abhydsa of jaghanya-paritta-asanhhyata ; for, abhydsa 
means a number raised to itself e. g. the abhydsa of x iis as*. 

4 This is equal to the number of samayot* m one 
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AH numbers beyond jaghanya-ananta-ananta come under 
the class known as madhyama-ananta-ananta ; for, according to 
the canonical works there is nothing like utkrsta-ananta.ananta. 

The Kafma.gr anthas agree up to the definition of jaghanya- 
yukta-asahkhyata. Thereafter they differ as under:— 

Jaghanya-yukta-asahkhyata multiplied by itself and then 
diminished by unity gives utkrsta-yukta-asahkhyata . The addition 
of one to this number gives jaghanya-asahkhyata-asahkhyata. 

Find out the square of this jaghanya-asahkhya-asahkhyata y 
then its square and again its square . 1 Add to this number io 
particular* asankhyatas. This resulting number is to be squared 
and then this process is to be repeated twice. The result thus 
arrived at, is jaghanya-paritta-ananta. This number diminished 
by unity is utkrsta-asankhydta.asahkhydta. 

The abkyasa of jaghanya-paritta-ananta is equal to jaghanya- 
ynkta-ananta. This number which corresponds to the number 
of the abhavyas , when diminished by unity equals ittkrsta- 

fiaritta-ananta. 

The square of jaghanya-yukta-ananta comes to jaghanya- 
ananta-ananta. This number diminished by one is uthrsfa. 
yukta-ananta. 

Find out the square of the jaghanya-ananta-ananta , 
then find out its square and then find out the square of this 
resulting number. Add to this number finally obtained, six 
particular* anantas. The number thus got is to be squared. This 
resulting number is also to be squared. Repeat this process 
once more. Then the number arrived at, gives us utkrsta. 
ananta-ananta, when the ananta paryayas of kevala-jriana and 
those of kevala-dars' ana are added to it. 

1 This is in short, the eighth power of jayhanya-asankhydta-asankhyata. 

2 They are : ( i-iv ) The prades'as of (a) lokakas'a, ( b ) of dharmastikdya, 
(c) of adharmdstikaya, and (>t) of a soul, (v-vi) adhyavasayasthdnas of nthiti- 
handha and anubhaya, (vii) indivisible parts of mental, vocal and physical 
yogat t (viii) the samayaa of Mlaeakra, (ix) pra tyeka-jlvas and (x) the bodies of 
the anantakayas. Here, everywhere ‘number’ is understood. 

3 They are: — (i) the number of the vanaspatikayas, (ii) the number of the 
nigodat, (Hi) the number of the liberated, (iv) the number of the paramaQUt, 

(v) the number of the aamaya* of the time ( past, present and future) and 

(vi) the number of the prades'as of alu kakadu. 
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Dr. Datta has treated this subject in his article “The Jaina 
School of Mathematics” 1 (pp. 141-142) as under: — 

“Consider a certain trough which is of the size of the 
Jambadvlpa whose diameter is 100,000 yojanas, anjl whose cir- 
cumference is 316, 227 yojanas , 3 gavyuti, 128 d/tanus, 13I ahgula 
and a little more. Fill it up with white mustard seeds counting 
them one after another. Continue in this way to fill up with 
mustard seeds other troughs of the sizes of the various lands 
and seas of the Jain cosmography. Still it is difficult to 
reach the highest number amongst the numerables. So the 
highest numerable number of the early Jainas corresponds to 
what is called Alef-zero in modern mathematics. For numbers 
beyond that Anuyoga-dvara-sutra further proceeds: 

By adding unity to the higest ‘numerable’, the lowest 
‘nearly innumerable’ is obtained. After that are the intermediate 
numbers until the highest ‘nearly innumerable’ is reached. 
Which is the highest ‘nearly innumerable’? 

The lowest ‘nearly innumerable’ number multiplied 
by the lowest ‘uearly innumerable’ number and then 
diminished by unity will give the highest ‘nearly innume- 
rable’ number. Or the lowest ‘truly innumerable’ number 
diminished by unity gives the highest ‘nearly innumera- 
ble’ number. Which is the lowest ‘truly innumerable’? 
The lowest ‘truly innumerable' is obtained by multiplying 
the lowest ‘nearly innumerable’ number by itself ; or by 
adding unity to the ‘highest nearly innumerable’ number. 
This number is also equivalent to Avail. After that are the 
intermediate numbers until the highest ‘truly innumerable’ 
number is reached. Which is this highest ‘truly innumerable’ 
number ? It is the lowest ‘truly innumerable’ number mul- 
tiplied by the Avail and then diminished by unity ; or the lowest 
‘innumerably innumerable’ number decreased by unity. Which 
is the lowest ‘innumerably innumerable’ number ? It is the 
lowest ‘truly innumerable’ multiplied by Avail or the highest 
‘truly innumerable’ number increased by unity. After that, 
are the intermediate numbers until the highest ‘innumerably. 

1 See "The Bulletin -of the Calcutta Mathematical Society” vol. XXI, 
No. 2, 1929. . . , 
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innumerable’ is reached. Which is the highest ‘innumerably 
innumerable’ number? It is the lowest ‘innumerably innu- 
merable’ number multiplied by itself and then diminished by 
unity, or the lowest ‘nearly infinite’ number diminished by 
unity. Which is the lowest ‘nearly infinite’ number? The 
lowest ‘innumerably innumerable’ number multiplied by itself 
or the highest ‘innumerably innumerable’ increased by unity. 
After that are the intermediate numbers until the highest ‘nearly 
infinite’ is reached. Which is this highest ‘nearly infinite’ 
number? The lowest ‘nearly infinite’ number multiplied by 
itself and the product decreased by unity; or the lowest ‘truly 
infinite’ decreased by unity. Which is the lowest ‘truly 
infinite’ nnmber ? The lowest ‘nearly infinite number’ multiplied 
by itself, or the highest ‘nearly infinite' increased by unity. It 
is also called the Abhavisiddhi. After that are the intermediates 
until the highest ‘truly infinite’ is obtained. Which is the 
highest ‘truly infinite’ number? The lowest ‘truly infinite’ 
number multiplied by the Abhavisiddhi and diminished by unity 
or the lowest ‘infinitely infinite’ number diminished by unity. 
Which is the lowest ‘infinitely infinite’ number? It is the 
lowest ‘truly infinite’ number multiplied by the Abhavisiddhi 
number, or the highest ‘truly infinite’ added by unity. After 
that are intermediate numbers. Such are the numbers of 
calculation.” 

He further observes: “It will be easily recognised that the 
above classification can be represented by the following series :• 

2...N t (N+i)...{ (N+i) 3 -i } i (N+i) 2 ...(N+i)*-i } i 

(N+i) 4 ... { (N+i) 8 -i } i (N+i)*...(N+i) w - i } i 
. , (N+i) 18 ...{ (N+i) 3 *-i } i (N+i) ss ... 

where N denotes the highest numerable number as defined 

before The series contains as recorded in the work the 

extreme numbers of each class and the different classes have 
been separated by a vertical line. 

It will be noticed that in the classification of numbers 
stated above there is an attempt to define numbers beyond 
Alef-zero....The fact that an attempt was made in India to 
define such numbers as early as the first century before the 
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Christian era, speaks highly of the speculative faculties of the 
ancient Jaina Mathematicians,” 1 2 

Different types of infinity 

Infinity can be looked upon as having three types, when 
viewed from the stand-point of the conditions of human beings. 
For instance, a liberated soul will remain in that condition for 
ever; i. e. to say this state is sadi-ananta. The mundane state of 
this soul prior to the attainment of salvation is anadi-santa ; for, 
it was only when the final emancipation was reached that this 
soul bade good-bye to the mundane state binding it from the 
beginningless time. In the case of one who is never to be 
liberated, the mundane state is anadi-ananta. 

From Sthananga (sutra 462) we learn about the five 
varieties of ananta or infinity, viz. (1) ekato'nanta (infinite in 
one direction), (2) dvidliananta (infinite in two directions), 
(3) des' avistar ananta (infinite in partial expanse), (4) sarva- 
vistarananta (infinite in entire space) and (5) s’as'vatananta 
(infinite in eternity). 

Use of factors for Multiplication and Division 

Over and above these contributions in the Mathematical 
field, Umasvati, who was not only a metaphysician but who also 
appears to have been a Mathematician of the Kusumapura 3 
school 3 , has obliged us by indicating two methods of multipli- 
cation and division. 4 5 One of them is the usual method, and 
the other is the method whereby operations are carried on in 
successive stages by factors 3 and which is hence simpler and 
shorter than the first. 

1 For a treatment of numbers according to the Digambara sources, the 
reader is referred to the “Jaina Gem Dictionary” (pp. 140-148). 

2 Ancient Pataliputra near modern Patna. 

3 The celebrated Bhadrabfihu, too, belongs to this school. 

4 See the bhdsya on TaUvdrthddhigamasutra (II, 52). 

5 Brahmagupta ( 628 A. D.) has named the multiplication of factors as 
bhedaguQana {vide his Brahmas phntasiddhdnta, XII, 55), and others as vibhd- 
gagnqana* S'rldhara (c. 750) has mentioned in his Tria'atikd as the 2th rule 
the method of division by factors. These methods went through Arabia to 
Italy, in modern ages and were called mode per repiego , as we learn from 
“History of Mathematics” (vol. II, pp. 101 and 135) by D, fi, Smith. 
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Four kinds of pramana (measure) 
Anuyogadvara (sutra 13 1) mentions four types of prama- 
na. These respectively refer to the four entities viz., (1) 
dravya, (2) ksetra, (3) kala and (4) bhdva. Dravyapramana is 
of two kinds: (1) prudes' anispanna and (2) vibhdganispanna. 

Out of these the former has infinite varieties, while the latter 
has only five viz., (1) vidua (measure by bulk), (2) unindna 
(measure by weight), (3 ) avamdna (linear measure), (4 ) ganima 
(numerical measure) and (5) pratimdna (measure by weight). 
Ganima refers to calculation of numbers beginning with one 
and going up to a crore. 

Mana is divided into two classes viz. (i) dhdnya-mdna and 
(ii) rasa-mdna according as it deals with corn or a liquid sub- 
stance like liquor. Each of these classes and unmdna, avamdna 
and pratimdna as well, provide us with tables of measurements 
as under: — 

I Dhanyamanapramana 


2 asatis 1 

= i prasrti (pasa'i) 

,, prasrtis 

= ,, setika ( setiyd ) 

4 setikas 

= ,, kulaka 2 ( kulaa ) 

,, kulakas 

= ,, prastha ( pattha ) 

„ prasthas 

= ,, adhaka ^ ddhaga ) 

,, adhakas 

— „ droiia 3 4 {dona) 

6 o „ 

= ,, jaghanya {ja/inna) kumbha 

8 o „ 

= ,, madhyama {majjhima) ,, 

IOO „ 

= ,, utkrsta ( ukkosa ) „ 

8 oo „ 

= „ vaha 


II Rasamanapramana 
2 catuhsastikas 4 = 1 dvfitrims'ika ( battisiyd ) 

1 The Prakrit word for ‘asati’ is asai. 

2 This is also known as ‘kudava\ 

3 Those persons like Bharata and Sagara whose body is 108 time9 their 
own anyula are said to be pramdritayukta, They are also said to be mdnayukta ; 
for, they will displace one droria of water, if they enter a drorii , a vessel full 
of water. Or if this vessel is wanting in water to the extent of one drorpa , it 
will have its water up to the brim, when such persons enter it. This illustration 
referred to in Anuyogadvarasutra (sutra 133) and explained by Jinadasa 
Gani in his cur^i (p. 52) and by Yakinlmahattaradharmasunu Haribhadra Surf 
in his commentary (p. 77) on this sutra, is likely to remind one about the 
principle of Archimedes. 

4 The Prakrit word for ^catuhsastika’ is caiisatthid * 

6 
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2 catuhsastik&s =* 3 V mapika <=* 8 pala* 

,, dvatrims'ikas = i §odas'ika ( solasia ) 

'= xb mapika = 1 6 palas 

,, fjodas'ikas = i astabhagika ( atthabhaiH ) 

= mapika = 32 palas 

,, astabhagikas = 1 caturbhagika ( caubhaia ) 

= mapika = 64 palas 

„ caturbhagikas = 1 ardhamapika ( nddhatnUtiid , ) 

= ^ mapika = 128 palas 

„ ardhamapikas = 1 raanika ( mai}ia ) 

= 256 palas 

III Unmanapramana 

1 ardhakarsa 1 = -|- pala 

2 ardhakarsas = 1 karsa (karisa) 

= -4- pala 

„ karsas = 1 ardhapala (addhapala) 

„ ardhapalas =„ pala 
500 palas =,, tula 

io tulas "=„ ardhabhara (addliabhara) 

20 „ bhara 

IV Avamanapramana 

24 angulas =1 hasta (hattha) 

4 hastas =„ dapda 

„ ,, =,, dhanuska ( dhanukka) 

„ >, =»» yuga (juga) 

„ „ = „ nalika ( nalia ) 

,, „ aksa(tf^Ma) 

„ „ =„ ( mu^ala) 

10 nalilcas — „ rajju 

V Pratimanapramana 

TJ gunjas ==1 kakapl {kaganl) 

ii kakanls ■=,, nispava (nipphava) 

ill gunjas = ,, ,, 

3 nispavas =„ karmamasaka ( kammetmSsad ) 

5 gunjas * „ „ 

4 kakapis = „ ,, 

12 karmama§akas = mapdalaka (mandated) 

48 kakipls = „ „ 

16 karmama§akas = „ svarpa (siivan^a) 

64 kakipls ==,, „ 

1 Tho Prakrit word for ‘ftrdhakarsa’ is addk&karim. 
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We shall now turn to ksetra-pramdna. Like dravya-pra- 
mana, this, too, is of two kinds: (i) prades' anispanna and 

(2) vibhdganispanna. The former has asahkhya variet’es inas- 
much as it deals with substances occupying prades'as from one 
to asahkhya. The latter is, roughly speaking, divided into eight 
types beginning with angula and going up to yojana. These 
types are mutually connected as under: — 

6 ahgulas 1 = 1 pada ( pdya ) 

2 padas =,, vitasti (vihatthi) 

„ vitastis =„ ratni ( rayani ) 

,, ratnis =,, kuksi ( kucchi ) 

„ kuksis =,, dhanusya ( dhanukka) 

2000 dhanusyas = „ gavyuta {gaud) 

4 gavyutas = ,, yojana {joyanaf 
Just as dravya-pramana and ksctra-pramli\a as well, are of 
two kinds, so is kdla-pramdn,a , its two kinds being (1) prades' a - 
nispanna. and (2) vibhaganispanna. The former nas asahkhya 
varieties as it deals with substances lasting from one samaya to 
asahkhyata samayas. The latter has several subdivisions such 
as (1) samaya, (2) avalika, (3) muhurta, (4) ahoratra, (5) pak§a, 
(6) mUsa, (7) rtu, (8) ayaria, (9) samvatsara (year), (10) yuga, 
(11) piirvanga etc. 3 These are related as under: — 


Asahkhya samayas 
Sahkhyata avalikas 

1 ucchvasa+ 1 

1 nisvasa j 
7 prapas 

7 stokas 
77 lavas 
3773 ucchvasas 
30 muhurtas 
15 ahoratras 

2 paksas 
2 masas 


= 1 avalika {, avaliya ) 

= ,, nisvasa (nis^sa) or 

1 ucchvasa (usasa) 

= ,, prana (pdna) 

= ,, stoka {thova) 

— „ lava 

= muhurta ( muhutta ) 

= „ ahoratra ( ahoratta ) 

= paksa (pafikha) 

— „ masa 
= rtu ( uii ) 


1 Angula is of three kinds: (a) atmdngula, (b) pramdridngula and tc) 

utsedhdnrpula. The last has several subdivisions. For information in this 
cenneetion the reader may refer to my Arhatadars'anadipika (pp. 78-80). 

2 Of. Anuyogadv&rasutra (sntra 133). 

3 For further subdivisions see supra (pp. xvii-xx of this introduction). 
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3 rtus = i ayana (ayaqa) 

2 ayanas = ,, samvatsara (samvacchara) 

5 samvatsaras = ,, yuga ( juga ) 

84 lacs of years = „ purvanga ( puvvahga) 1 

Bhava-pramana has various subdivisions but they have 
very little to do with Mathematics. Moreover it is not possible 
to treat this subject 2 any more here, since the object of this 
introduction is to take a rough survey of the Jaina field of 
Mathematics. 

Geometrical References in the Jaina Canon 

As already remarked 3 , when geometry is the lotus of 
Mathematics according to the Jaina canon, it is not surprising, 
if therein we come across several technical terms pertaining 
to it. 

BhagavatisTitra (XXV. 3; sutras 724-726), Anuyogadvara. 
sutra (sutras 123 and 144) etc. 4 , supply us with the names of 
five geometrical figures as under : — 

(1) tryasra ( triangle 5 ), (2) caturasra ( quadrilateral 6 ), 
(3) ay at a (rectangle), (4) vrtta (circle) and (5) parimandala 
(ellipse). Each of these is of two kinds according as it is 
pratara (plane) or ghana (solid). Consequently ghanatryasra, 
g/ianacaturasra, ghanayata , ghanavrtta and ghanaparimandala 
respectively mean a triangular pyramid, a cube, a rectagular 
parallelopiped, a sphere and an elliptic cylinder. 

We come across the circular, triangular and quadriangular 
rings ( annulii ) which are called valayavrtta , valayatryasra 
and valayacaturasra respectively. 

1 Cf. Anuyogadedrasutra (sutra 127) and Arhatadars' anadlpika (pp. 
587-E88 ). 

2 This subject is partly dealt with, in Tattvarlharajavdrtika (p. 146), 
a Digambara commentary on I attvartha ( III, 38 ), and in The Jaina Gem 
Dictionary (pp. 153-154), too. 

3 See p. 12, fn. 2. 

4 See Jambudvlpnprajnapli and Jivdjlvabhigamasutra. 

5 6 In this conectien I may mention that Dr. Datta has 'written a 
splendid article viz. “On Mahavlra’s solution of Rational Triangles and 
Quadrilaterals’. See “The Bulletin of the Calcutta Mathematical Society” 
vol. xs (pp. 267-294), 1928-29. On p. x of this introduction this artiole is 
already referred to. 
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Anuyogadvdrasutra (sutras ioo, 132 and 133) gives us 
names of 3 units of measurement viz., (1) sucyahgula (needle- 
like finger), pratardhgula (plane finger), and (3) ghana- 
iigula (solid finger). These mean the units of linear, super- 
ficial and solid measures respectively. For, it is stated there 
that sucyahgula is linear and one dimensional, the product 
of sucyahgula by itself gives pratarangula , and this when 
multiplied by sucyahgula gives rise to ghandhgula. 

In Suryaprajhapti (sutras 11, 25 and 100) we come across 
the names of the following terms: — 

(1) Samacaturasra, (2) vis' amacaturasra, (3) samacatma - 
kona , (4) vis'amacaluskona, (5) samacakravdla, (6) vis'amaca- 
kravala , (7) cakrardhacakravala and (8) cakrakara. Weber 
has explained them in Indische Studien (vol. X, p. 274) as even 
square, oblique squre, even parallelogram, oblique parallelo- 
gram, circle, ellipse, semi-ellipse and segment of a sphere. 

In the bhasya on Tattvdrthadhigainasutra (III, 11) 
we find the terms (1) vrttapariksepa 1 , (2) jya, (3) im, (4) viska- 
tnbha } (5) dhanuskastha 2 and (6) bdhu 8 , and in the bhydsya on 
IV. 14 we find viskambhardha 4 . These names respectively 
stand for a circumference, a chord, an arrow, a diameter, an arc 
of a circle less than a semi-circle and a semi-diameter or a radius. 

Mensuration Formulae 

The bhasya (p. 258 ) on Tattvdrthadhigamasutra (III, ll) 
furnishes us with the following 6 formulae: — 

(1) C = VTocP 5 (2) A=£C d 


1 See p. 258. 

2 See pp. 256-258. 

3 See p. 258. 

4 See p. 288. 

5 In Anuyogadvdrasutra (sutra 14G, p. 235) the circumferece of a palya of 
1 lac yojanas in diameter is given as under: — 

rwv vtsfit3rrv«i fafnur steu 

In the commentary ( p. 236 ) on this work by Maladharin Hemacandra, the 
following verse in Prakrit has been quoted: — 
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(3) C « Vik (d-h) (4) h = i(d-V(d^e») 

(5) a^Vw+c 3 1 (6) d = ( &*+-/ ) / h 

Here C stands for the circumference of a circle of diameter 
d and A for its area. The arc of a segment of a circle less 
than a semicircle, its chord and its height or arrow are denoted 
as a, c and h respectively. 

Over and above these 6 formulae mentioned above, the 
bhasya (p. 258) gives us a rule as below: — 

The portion of the circumference of a circle between 
(bounded by) two parallel chords is equal to half the difference 
between the corresponding arcs. 

In KselrasamSsa of which the authorship is attributed to 
UmasvSti, only the fourth formula is not to be found. Further- 
more, the rule pertaining to finding out the arrow mentioned 
there can be expressed as h = V( a 2 -c 2 )/6 

This topic is dealt with by Ratnas'ekhara SQri in his 
Laghnksetrasamasa in the following hemistiches of the gathas 
188-190:— 

sh?” 8 

ggwr ft? wlf” 

Trilokasara, too, furnishes us with the formulae here given 
and some more. All of them can be mentioned as under:— 

“'iftft fit sRRjr fitssr ttcttr ft a w 1 

ftafar ’tgnq' %tg«si 4 i |4 11” 

C ^rr-* ^ ^ i 

^3:^ 3 r 4 t? 5 nf 55 ii^ 11 ] 

1 Compare Gar^itasdrasangraha VII 43, 73£, and Mahasiddhdnla (Benares 
edn. XV, 90, 94, 95. of Aryabhatta. 

According to the Greek Heron of Alexandria (c, 200) a m V4 A* + t*+!jl or 
V 44 2 + c a + ( V 4 A ' 2 + c--c);!. 

The Chinese Hue who died in 1075 A. D. gives the formula as x *^ 8 • 

2 In Kselrasamdsa (v. 7) as well as in the c&r%i on JambMrtpapraffaiptt, 
instead of there is 

3-5 Sanskrit rendering: — 

afar > 
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0 ) C (gross)- 3d 

(2) C (subtle or neat) = VlOd* 

( 3 ) A = iC d 

(4) r -xa s where r is the radius of a circle equiva* 
lent to a square of side s ; thus v a ( ^)* 

5) (?— 4/1 (d-h) 

(6) a®= 6A s +c s 


(8) A (gross) = V10. c. | 

(9) A (neat) = -i- (c+A) A 

oo) 

(11) A = Va]*— c* 

6 ” 

(12) A = | (d-VdW) 

03 ) <***(£-*) 

(14) A = V#+> 2 -d 

(15) a*= 4 A ( d+| ) 

(16) c 8 = a**-6A s 

Out of these formulae, the 1st three are given in 
3* the 4th in 18, the 5th and the 6th in 760, the 7th in 761, 
the 8th and the 9th in 762, the 10th and the nth in 763, the 
I2thin 764, the 13th and the 14th in 765, and the 15th and 
the 1 6th in 766. 

In Trilokasara ( gatha 309) we find the discussion about the 
breadth of an annulus ( valayavyasa ) and the diameter of its edge 
{sudvyasa). 

Gommafasara supplies us with formulae about volumes of 
a prism etc. For instance, from gatha 17 we learn that the 
volume of a prism — base x height. The gatha 19 furnishes us 
with two formulae as under: — 

(i) Volume of a cone or a pyramid — -3- base x height. 

(ii) Volume of a sphere-! (radius) 3 

GSthSs 22 and 23 lead us to the following conclusions:— 

Volume of a conical shape - ( g B HB g fr gB g ) a x height. This is 
on the supposition that the height equals (approximately) xi 
circumference. Th q gatha. 114 deals with an isosceles trapezium. 
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If a, b and h represent the face, the base and the altitude 
of an isosceles trapezium, we can have the following results: — 

(1) The rate of decrease of b or increase of <* = ^p 

(2) .Area = ^ (a+b)h. 

(3) At a height h' above the base, the breadth of the figure 
will be b- b -- a - h' and at a depth h" below the face, the breadth 
will be a+^° h'. 

fl 

It may not be amiss to mention that some geometrical 
figures are suggested in the following passage of Dadas'ruta- 
skandlia (VII):— 

“JTTfa^ar q fe yrcreg stouts sfSerfT qwrerr, &srsr- 

srg^r, utgf%*n, qq ufefo n, tfpjptsr 1 , ugq^rmn 2 ” 3 

Before I finish this section about the geometrical know- 
ledge of the Jainas, I may mention two problems. One is 
referred to in Bhagavatl (sutras 726 and 727). It deals with 
the minimum number of pradesas ( shots, literally spots ) 
required to construct various geometrical forms. To give a 
clear idea, I may give a tabular form: — 


Geometrical form 

Minimum number of 
odd shots 

Minimum number of 
even shots 

Circle ••• • •• ••• 

3 • • • ••• ••• 

12 

Sphere 

7 ••• ••• ••• 

32 

Triangle 

3 ••• ••• ••• 

6 

Triangular pyramid ... 

35 -" ••• 

4 

Square 

q • • • ••• ••• 

4 

Oube ... ... ... 

27 • • • ••• ••• 

8 

Line ... ... ... 

3*** * • • ••• 

2 

Rectangle 

13*** • • • • • • 

6 

Parallelopiped 

4.3 ••• ••• ••• 

12 


The other problem deals with the different strata of Meru 
mountain and it is treated in Jambudvipaprajnapti. 

1 Vide U ttaradhyayanaiutra (XXX, 19). 

2 See Sthananga (VI; sutra 514). 

3 Sanskrit rendering: — 

suR for ffr gqfon Rfa'rawwJiKw q#qr srro, uq. snifot, 
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Values of t 1 according to the Jain a works 

In the canonical works of the Jainas, three distinct values 
of v are noted: (i) VTo^ (ii) a little more than 3 ( fagq 
and (iii) 3.16. 

In BhagavatisTitra (sutra 91 ) ) Jivajlvabhigamasutra (sOtras 82* 
and 109 3 ), Jambudvipaprajnapti (sutra 3), Suryaprajnapti (sutra 
20 4 ), the bhasya ( p. 258 ) on Tattvarthadhigamasutra (III, 1 1 ) 
and several other works, the first value has been adopted. It 
is strange to note that Ratnas'ekhara Suri (1440 A. D. ) has 
evaluated v as VlO in his work Laghuksetrasamasa , even when 
a more accurate value was certainly known in his times. 

1 For the “Hindu (non-Jaina) values of v , see Dr. Datta’s paper published 
in the “Journal of the Asiatic Society of Bengal”, vol. XXII (pp. 25-42), 1926. 

2 “uut °i % ^ tl or vs anqnrfos^q fafir qtaqturKcwT* 

RfcsR 3tf% q RRFffit qtqqirc faftr q argpfcr =q qguq fcu q aigsr* q^g^sq 

[ fHT qfsut ^ ^UFrruf^^iT sftffi 

qtesr k q qfaR5[t qq: sforrsrrsrRq qqg-’qu qqfcqr qTjqRqqt- 

gqq q qft%4q ] 

3 “firfq qrqrufNqkq qq qf qqnqqfqqqq qfa#4q” 

[^tPt qfrqwtq qq q#qq3rcr3(qfoKifa) qtqqqrqriq ( w) 

fafftqqft%4q ] 

Malayagiri while commenting upon this portion observes: 

‘‘qftqiqqftaqiqqr-‘f4TO>q*q3?gqqT^ qpq qftxait iff?’ ff4 qRqqqri^ tqq 
q>4 5 qr, 3^*1 

4 “cif qtqqq^q irjt ftqqqq frfoq srTqwf^I? fftf^T q qqquq 

qtqqq% qftqqfrq” 

[qq; qtqquiqrkq; (Wl) 4tfS? 

qtqqHfSlM 5frf®t q qqqqiftiq qtqqqtqift ( 33 Q A ) qft$4q ] 

“qq qfqqqfrtf qq q qqqttf qtqqgq aiTqrqftqqtq fof&q qt q q B f tmq qqrft 
qtqq# qftq%4q” 

[ qsfc q q§(f%4 (^3%^^) qtqqqmq, (U3*) auqiu^tsp^oi sftfSj 

qtqqusaTfo qiqrft fqrcrPr qfqqqmfq ( 3*oq ) qftsftq J 

“*4 qtqqqi# qq q q®Rtsr qtqqqtf qrqrqfofqilq faPr qtqqq^rs q-uift 73- 
qft qtqqe% qftq%4q” 

[ q$ qteqsw^ q qsPra (qqrwrftq;) qtqqqrag. ( t W ) 3nqmft«R^q iftPr 
’ilRdWwrf 2 ! qtqrft qsrfquftr qtaq^raift ( 3v«q ) qft$4q ] 

‘ ‘qqqqqsrtqqw^ uts S3 qqi& qfqqqi) qiqiqfa+iqilq fafftq qtqqgqRftunf 
qvqtu qtqquftRTf qgqqqfSr qtqqre Pfcfi4ftiftTr%q qfcFt^q” 

[ qqqqftqtqqqfqrfSr q qurmsTift (w*®) auq i qfim ^itrr 

qfqqqqqsqrrfSi qa35r qft%4q] 

Here we find that the value of t accepted as 3 by three non-Jaina schools 
is rejected, and that the diameter of the innermost orbit of the sun is mentioned 
here as 99640 yojanas and its circumference as 315089 yojanas plus a little more 

7 
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The second value of 7 r is noticed in Jambudvipaprajfiapti 
(sfitra 19) and in UttaradhyayanasTitra (XXXVI, 59). 

The third value is hinted at in Jlvajivabhigamasutra (sutra 
1 12). There it is stated that for an increment of 100 in 
diameter, the circumference increases by 316. 1 

2 

In the Digambara works t is equated to since, 
according to these works v = V10 = Vs + ^7. = 3 + 1 = ^. 8 

Rajju 

In most of the Jaina works, a rajju is defined as the 
diameter of the Svayambliuramana ocean. 4 Ratnasancayapra- 
karana (v. 483®, p. 189 5 ) defines rajju as follows: — 

A god can go 100,000 yojanas in the winking of an eye. 
The distance which he can go in 6 months is a rajju. 

Rajju is also defined as under: — 

If a powerful god were to throw down forcibly an iron ball 
heated and weighing 1000 bharas , the distance which it can 
cover in 6 months, 6 days, 6 pr altar as, and 6 ghatikas is equal 
to a rajju. See Ratnasdhcaya (v. 19-20 7 ). 

1 This loads us to infer that the Jainas were aware of the fact that the 
oircumferenoe of a circle varies as its diameter. 

2 Cf. Lohapr okas' a (I, v. 72). 

3 According to The Jaina Gem Dictionary ( pp. 154-155), the rule for 
finding a sq. root is to write the sq. root of the nearest rational number and to 

add to it the remainder divided by twice its sq. root e . g . Y7= Yp-f = 1 + 

4=2. Cf. Vn = Va 2 + r = Ct + J where r is small. 

4 Cf. Lokapr ahas' a ( T, v. 65 ). 

5 This verse is as under: — 

“^rsTara^q-jrprr ffriirew%ur so* d i 

tjsjrrfW wi rw wJTTot°T n n” 

^nfir d ^r: i 

’WRrfm <^r: surnfai n] 

The 187th gatha of JBrhat sarigraha^i containing 485 gathas may be seen 
in this connection. 

6 This page-number refers to an edition published by S'ri Jaina dharma 
prasaraka Sabhfi in Sam vat 1985. This edition contains both the text and its 
Gujarati translation. 

7 They are as under:— 

3T dd ar amst ft i 
fit swnk sft ftftft ft n u n 

S & «f#IT STTORf i 

w nw wnt dwugv H H” 
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Magic Squares 

I have up till now tried to point out some of the features 
of the Jaina Mathematics as depicted mostly in the canonical 
literature. Now I shall refer to stotra-sahitya or hymnological 
literature. I have come across three hymns which allude to 
magic squares. One of them directly indicates the numbers 
which make up magic squares. The remaining ones give 
rise to five magic squares as suggested in its commentary. 
These magic squares are of different orders: 3rd, 4th, 5th, 8th 
and 9th. A detailed account of them is given by me in my 
“Note on Jaina hymns and magic squares” published in “The 
Indian Historical Quarterly” (vol. X, No. I, pp. 148-153). 

Applied Mathematics 

I have collected materials throwing light on Applied Mathe- 
matics, too; but I reserve their treatment for future. Only a few 
particulars are being noted here. That light is matter is sug- 
gested in 2 attvarthadhigamasutra (V, 24). An idea akin to the 
first law of Newton, is also expressed in this work (X, 6). The 
Jaina notion about the principle of flotation can be inferred from 
Kalyanamandirastotra (v. 10). The theory of sound is discussed 
at great length in Vises' avas'yakabhasya ( v. 351-372 ).* 

[gafa ambuupu 1 

vnruraJTT u fafratft 11 

UmTRPT 5TJTT0T fi'mgTT »] 

1 This is only what could bo here noted from my paper “Some materials 
for the study of Mathematics in Jaina literature” accepted by and read at 
the Jubilee sessions of the Indian Mathematical Conference held in 1932. 
This paper was based upon the notes prepared by me when I submitted to the 
University of Bombay in 1924, the results pertaining to “Jaina Mathe- 
matics” in connection with which a grant was given to me by this University in 
1923. During the years that have since elapsed, my friend Dr. B. Datta 
has contributed in this connection three important and interesting articles : two 
to the Bulletin of the Calcutta Mathematical Society in 1928-29 and 
one, to “Quellen und studien zur Geschicte der Mathematic”, a German journal 
in 1933. Still much remains to be said regarding Jaina Mathematics 
not only by way of multiplying the instances in support of the facts mentioned 
here but also by presenting together several Mathematical problems lying 
scattered in the various dgamas and by bringing to light other Mathematical 
factors which may have escaped notice on account of the want of thorough 
investigation of the Jaina canonical works which is not still carried out by me 
owing to the oiroumstance9 being not quite favourable for it. 
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With these words about Jaina contributions in the Mathe- 
matical field, I shall now say a few words about Ganitatilaka. 

Outlines of Ganitatilaka 

Ganitatilaka is the name definitely mentioned for this work by 
its commentator Sirhhatilaka Suri; S'ripati, its author styles it as 
Pdtiganita ( Ganitasya patiin J 1 . This work is entirely composed 
in Sanskrit in verses in various metres. 3 In the very first hemi- 
stich 8 of the first verse, the author offers his salutation to the 
nature of the soul, in a way which is practically acceptable to 
several Indian systems of philosophy. In the second hemistich, 
he indicates the subject and the purpose of composing the 
work. The very first topic which he then introduces deals 
with the following names 4 of 18 notational places: — 

(i) Eka, (2) Dasan, (3) S'ata, (4) Sa/iasra, (5) Ayuta, (6) 
Laksa, (7) Pr ayuta, (8) Koti, (9) Arbuda , (10) Padma, (11) 
Kharva , (12) Nikharva , (13) Mahasaroja , (14) S'ahku, (15) Samu- 
dra, (16) Antya , (17) Madhya and (18) Parardhaj 


1 See verse I. In the colophon ( p. 3 ), the name Ganitatilaka occurs. 

2 See my Sanskrit introduction. 

3 This is capable of many an interpretation. See p. 1. 

4 These very names except padma and mahasaroja for which we have abja 
and mahdmbuja % are found in Abhidhdnacintdmani ( III, v. 537-538 ). 

5 Cf.— 


— fi3n*Tnftei%crr (p. ii 8) 

“?7TT If 3TJt 5 ^ 57N 4 §7N ^ * 

^ fag# =5 fag# ^ sg# 'sif? ^ ^ 

“gsd <sr 5RT 'frg# ^ (\) fag# ^ sg# ** 

* 7 «j irnla” 

— qWrn&wfe-n H-Vo-W-H (p. 3032) 
“wnwr smrt wpsrfer mps& r k fag^fa sgsfa *n57s§fcw 
*7157 smd spr? sim u«qrk sns 7 s«jfa srsf <rn#ig *nirW§[ 

— -V-R-Ro-l (p. 4445) 

(All of these have been noticed by Dr* B. Datta and Dr. A. N, Singh in 
their work History of Hindu Mathematics i Pt. I, pp. 9-10 ). 
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Some of these decuple terms are, of course, those which 
we find in Ganitasdrasangraha ( pp. 7-8 1 ), too. 

It may be mentioned en passant that Simhatilaka SOri, 
while explaining the 18 notational places furnishes us with 
synonyms for 12 of them as under: — 

(1) das'asahasra for ayuta, (2) das'alaksa for prayuta , 
(3) dasfakoti for arbuda (4) kotis’ata for padma , (5) kotisahasra 
for kharva , (6) das' akotisahasra for nikharva , (7) kotilaksa for 
mahdsaroja, (8) dad akotilafoa for s'ahku, (9) kotikoti for samudra, 
(10) das'akotlkot? for antya, (11 ) kotlkotJs'ata for madhya and 
(12) kotikotisahasra for pardrdha. 

A Buddhist work styled as Abliidlianappadlpika ( I, pp. 
69-70 ) and published by Gujarat Puratattva Mandira in Samvat 
1980, furnishes us with some useful information in this con- 
nection. The pertinent verses are as under: — 

-tt arrcffo jnfoj ) 11 \s 3 . 

*TrT, 1 

( rTscrr ) ( Br ) 11 \s« 

srwtfNt, ( ( ar ) l 

arqq, ( ) ZZ, — cqsj, H 

3 F 5 *» ( sr ) q^ir, stor, ( Br ar ) 1 

ar 11 

“qqr fowTirHrr qsifa: q g%g 4 r 3 rfrs*ng- 

ft ga q i f^unrmtfq fSproTjrtfh 

^ 3 i%ssjT%crqT qqr uhfofh qqT *M«rcti«nfinSqfh 

qqTfinrq^sq qgqffomtifr 11 * 11” 

— SF^arsinr (p. 395) 

1 Herein the terms sahasraka , das'asdhasra, das’alaksa , das'akoti , arbuda 9 
nyarbuda , kharva , mahdkharva 9 padr^a^ maliapadma , ksoryi^ mahaksoyLi, s'ankha , 
mahds'ankha , ksiti , mahdksiti , ksobha and mahdksobha are used to denote the 
4th, 5th, 7th and 9th to 24th sthanas respectively. 

2 It seems that Simhatilaka uses both the words koti and kofi as well; or 
it may be that the scribe has not been quite consistent in transcribing the Ms* 
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From Lalitavistara (p. 1 68, Rajendralal Mitra, Calcutta, 
1877) we see that in olden days an attempt had been made to 
record a set of numbers based on the centesimal scale as well. 1 

As the next topic, S'rlpati introduces the terminology for 
various units* of measurement. The corresponding tables 8 are 
given in the Appendix. Some of the verses ( e. g., verses 5 to 
8 ) given in this connection in Ganitatilaka occur with or 
without variants in S'rldharacfirya’s Ganitasarcf of which there 
is a MS. 4 (No. 4660, dated Sam vat 1449 and containing this 
text and two anonymous commentaries, one in Sanskrit and 
one in Gujarat!) at the Oriental Institute, Baroda. 

The 8 sorts of fundamental operations, viz. (1) sankalita 5 
(addition), (2) vyutkalita (subtraction), (3) gunakara (multipli- 
cation), (4) bhagahara (division), (5) varga (squaring), (6) 
vargamula (extraction of square-root), (7) ghana (cubing) and 
(8 ) ghanamula (extraction of cube-root), follow this terminology. 
In this connection it may be mentioned that 2 methods are 
pointed out for addition, i 8 for subtraction, 4’ for multiplication, 
one of which pertains to factors 8 , 1 for division, 3 for squaring, 
1 for extracting square-root, 4 for cubing and 1 for extracting 
cube-root. 

In order that this remark may be properly grasped, I may 
treat this subject in extenso as under: — 

Krama and utkrama are the two methods indicated for 
addition. None of them is however explained by the author. 

1 Cf. Datta and Singh, l. c., p. 10. 

2 Units of measurement pertaining to -weight, length eto. have been 
divided into smaller units by all civilized nations. For, thereby they oould 
easily avoid fractional quantities which were so to say a hindrance in rapidly 
oarrying on commercial activities. 

3 In LHavali, the tables are followed by the topio pertaining to notational 
places ; thus the arrangment there is reverse of what it is here. 

4 On a cursory examination, it does not appear to be the same as Tris'atika 
of S'rldharacarya, an author of the same name. 

5 This should be distinguished from citi or sankalita meaning a sum of 
a series according to Tris'ati (p. 2) and Gariitasdrasangraha (p. 17). 

6-7 See p. u. 

8 This method was well-known in the days of UmasvSti, See p. XXXVI 
of this introduction. 
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It is rather Simhatilaka who throws light on it ; but his ex- 
planation that krama means adding from top to bottom and 
utkrama viceversa, differs from that of GangSdhara recorded 
in his commentary on Lilavati } 

Simhatilaka mentions two methods for subtraction viz. of 
placing subtrahend below the minuhend and viceversa. 

As regards multiplication there are four methods. So 
says Simhatilaka. So let us examine the pertinent verses ( 15 
and 15^) and their explanation given on p. 5. 

At first sight it appears that there are four methods viz. 
(1) kapatasandhi, (2) tatstha, (3) sthanavibhaga and rupavibhaga , 
the last two collectively known as khanda. Out of them the 
first has two varieties according as the multiplier is moved 
in the direct or the inverse order, while multiplying succe- 
ssively the figures of the multiplicand after having placed 
it below the multiplier as in the junction of two doors. 

The second ( tatstha ) method has no varieties. It differs 
from the kapatasandhi method inasmuch as the multiplier is 
kept steady. This tatstha method which is said to be algebraic, 
can be compared with tiryaegunana or vajrdbhydsa ( cross- 
multiplication ). 

Sthanavibhaga and rupavibhaga , the 3rd and the 4th methods 
are each capable of being interpreted in two ways, and that 
is what Simhatilaka has done. Vibhdga means splitting, and 
sthdna, multiplier. 2 Sthanavibhaga therefore means: (i) splitting 
up of the multiplier into factors and (ii) separation of the 
digits of the multiplier. 8 The first meaning holds good in the 
case of rupavibhaga , too, where rupa signifies multiplicand. 

If rupavibhaga means that the multiplier is to be considered 
as the difference or sum of two numbers (this seems to be the 
meaning assigned to it on p. 5), we have two other methods for 
multiplication, each of which can be compared with is\agunana 
of Brahmagupta. 4 In that case it may be said that in all, we 
have, 8 methods for multiplication. 

Before proceeding further, it may be observed that S'ri- 
dhara has mentioned four methods of multiplication: (1) kapa\a - 

1 See my Sanskrit introduction cf. Datta and Singh, l. c., p. 131, fn. 1. 

2 Simhatilaka^ interpretation of sthdna as multiplier and ruj>a as multi- 
plicand (p. 5) seems to be rather peculiar, 

3 Cf, p. 5, 11, 17-21 of the commentary. 

4 He was born in 598 A, D. 
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sandhi, (2) tatstha, (3) rupavibhdga and (4) sthanavibhaga. 
Mahavlracarya, too, has mentioned the same four. Aryabhata II 
records only the common method of kapd\asandhi. Bhaskara II 
has however noted five, four of which are the same as noted 
by S'rldhara, and the fifth is the one known as ntagunana. All 
these five methods given by Bhaskara II occur in S'rlpati’s 
Siddhdntas' ekhara. 1 

Now a word about the method of division. It was con- 
sidered by Indian mathematicians as too elementary to be 
described, whereas it was looked upon as a tedious and difficult 
operation by European scholars as late as the 16th century.® 
S'ripati explains the method as follows: — 

Remove the common factors, if any, from hara (divisor) 
and bhajya (dividend) and then divide in the pratiloma 
(inverse) order. 

Further details of this process such as dividing the digits 
of the dividend by the divisor are neither stated by him nor 
by Siriihatilaka. 

As regards the three methods of squaring given by S'ripati, 
the first is as under: — 

After the last digit is squared, double this last digit should 
be multiplied by the rest of the digits respectively. 8 Then 
the remainder left by removing this last digit should be moved, 
and the procedure should be repeated. 4 

1 Cf. Datta and Singh, L c , pp. 135-136. 

2 See Datta and Singh, l . c., p. 150; and Smith, History, p. 132. 


3 This is same as multiplying the rest of the digits by twice the last. 

4 According to this rule, the following 11 steps are required to 
square 163: — 


(i) 

(•i) 

(iii) 


(iv) 


(V) 

(vi) 

(vii) 

163 


163 


163 


63 


63 


63 


63 

1 


12 


126 


126 


126 


126 


1266 



1 


1 


1 


1 


136 


136 


» 


> 




» 


I 


> 

3 

(viii) 

(ix) 

M 



< 

xi) 



3 


3 


3 




L2669 1 



1266 


1266 


12669 


and 

136 



136 


136 


136 




3 



3 

t 

3 

> 

3 



26569 1 




It appears that out of these 11 steps, the steps (vi) to (ix) have been 
wrongly given in the original MS. by the scribe, and through oversight this 
mistake has not been corrected by me on p. 9, and that the steps (v), (vi) 
and (xi) have been omitted in the original MS. by the scribe. 

For the explanation of the method in English see Datta and Singh, 
L c., pp. 157-160. 
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As regards this 1st method for squaring given by S'rlpati, 
Simhatilaka observes on pp. 8-9 that S'rlpati has adopted a 
wrong procedure in having used the phrase srf forra on p. 7 with, 
out explaining the term varga , while BhSskaracSrya, the author 
of Lilavati has followed the right procedure, for, he has first 
explained the term varga and then explained the method for it. 

The second method is stated by S'rlpati as under: — 

The product of the difference and the sum of the number 
to be squared and the assumed number, when combined with 
the square of the assumed, gives the square. 

This may be expressed algebraically as under: — 
x 3 =*(x-a)(x+a) +a a . 

Here x is the given number and a the assumed one. 

The third method is to multiply the number by itself. 

While explaining this method, Simhatilaka has referred to 
a well-known method given in Tris'atl. 

The method for extracting square-root 1 given in Ganita- 
tilaka is the same as given by S'rldhara, MahavIracSrya and 
Aryabhata II, but it slightly differs from one given by 
Bhaskara II. 

For cubing, four methods are given. Out of them, the 
first is as under: — 

The cube of the last (digit), the square of this last (digit) 
multiplied by three and the succeeding (digit), the square of 
this succeeding (digit) multiplied by the last and three, and 
the cube of the succeeding ( digit), when added, after each is 
placed one place before the other give us the cube (required)*. 

1 Siddhasena Gani's commentary (p. 258) on Tattvarthadhigamaautra 
(III, 11) may be consulted. See Datta and Singh, 1. c. 9 pp. 171-172. 

2 In accordance with this rule, the following 8 steps are necessary before 
we can get the cube of 317 

(i) (u) (iii) (iv) (v) 


1 317 


317 


317 


317 


317 

| 27 


277 


2779 


27791 


27791 


| 

2 


2 


2 


2 




1 


9 


» 

20181 


8 Jrffir® 
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From this it will be seen that this is practically the same 
method as given by S'rldhara and MahSvIrScarya 1 . 

The second method is so to say as under:— 

Suppose we have an A.P. of which the first term is one, 
the common difference is also one, and the last term, the 
number of which the cube is required. This cube is obtained 
by adding together (i) the last term multiplied by 3 as well 
as by the preceding one (rnuiha), and (ii) the cube of this 
tnukka, with one added to it. Roughly speaking, this means 
that if r is the number of which the cube is required, then it 
is equal to 3(7- 1 )r + (r - I ) 8 + 1. 8 

The third method is nothing else but multiplying the 
given number by itself and then the result by the given 
number. That is to say if a is the given number, the required 
cube is axaxa. 

The fourth method can be stated as under:— 

Thrice the r&s'i (given number) multiplied by its two 
parts, when united with the cubes of each of these parts gives 
the required cube. 

This may be represented as below:— 

Ac*=j0&x:+a 8 +d 8 where a and b are the two parts of the 
given number x. 

As regards extracting cube-root, 8 S'rlpati has given only 

(Yi) (Vii) (Till) 


317 


317 


27791 

27791 


27791 


2 

2 


2 

and 

20181 

20181 


20181 

4557 

4557 


4557 


343 


9 

343 


31855013 


In this oase, the steps (i) and (v) have been misprinted on pp. 11 and 12, 
and the 8th (last) has been omitted in the original MS. by the soribe. 

For the onbe of 1234 see Datta and Singh, l. c., pp. 165-166., 

1 See Ga^itasSrasangraha ( v. 47, p. 15 ) 

, 2 Cf. Datta and Singh, l, c., pp. 167-169. 

3 This operation is described in the Aryabhafiya. Up till now, no 
description than this is found. Cf. Datta and Singh, l. c., p. 175. 
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one method , 1 and that is practically the same as given . by 
Aryabhata II who has followed S'ridhara 2 . 

This finishes a rough survey of the methods used for the 
8 fundamental operations. So I shall now take a note of the 
various terms 3 used in connection with each of these operations 
in different works on Mathematics in Sanskrit: — 

(I) Abhydsa*, ekikarana , tnis'rana, milana (p. 3), praksepma , 
sammelana , samtnilana (p. 3), samyojana (p. 15), sankalana, 
sahkalita (p. 3), yoga (p. 3), yojana (p. 15), yojana (p. 8), yukti 
and yuti (p. 3) stand for ‘addition'. 

I have not come across any special term used in Sanskrit, 
for ‘addend’ ( ‘summand’ ), though it can be coined. 

(II) Patana (p, 4), s'odhana, vidodhana (p. 4), viyoga 
viyojana (p. 4), vyavakalita (p, 4), vyutkalana and vyutkalita stand 
for ‘subtraction’. 

Pdtya (p. 4), sarvadhana and viyojya have been used for 
‘minuend’, viyojaka for ‘subtrahend’, and antara , avas'esa (p. 4), 
avade*aka (p. 4) and desa (p. 4) for ‘residue’ or ‘remainder’. 

(III) Abhihati (p. 9), abhyilsa, dhati (p. 8), ghata (p. 9), 
gunakara (p. 4), gunana (p. 5), hanana, ksaya, parasparakrta , 
prahati (p. 1 1), samdhati (p. 8), santddana (p. 5) and vadha stand 
for ‘multiplication’. 

Gunanlya (p. 5), gunya (p. 4) and rupa (p. 5) have been 
used for ‘multiplicand’ ( ‘multiplicator’ ), gunaka (p. 4), gtma- 
kara and sthana (p. 5) for ‘multiplier’, and gunanapliala and 
pratyutpanna (p. 4) for ‘product’. 

(IV) Bhagahara (p. 6), bhajana , chedana and hayana stand 
for ‘division’. 

Bhajya (p. 6) and harya have been used for ‘dividend*, 
bhdgagrh&hka (p. 6), bhagahara, bh&jaka, hara (p. 6) and 

1 The first step is to mark the places as ghana and aghana t e. g* the units 
place as ghana , the tens place as first aghana> the hundreds piece as second 
aghana , the thousands place as ghana , the ten thousands place as first aghana t 
and so on. 

2 S'rldhara has given more details than Brahmagupta, Cf, Datta and 
Singh, l . c. f p. 177. 

3 Most of these have been noted by Datta and Singh, l, <v 

4 This is used both for addition and multiplication in the &'ulb<* 
works ( 800 B,C. ), 
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torn (p. 7) for ‘divisor’, labdha and labdhi for ‘quotient’, and 
desa for ‘remainder’. 

(V) Krti (p. 9) and varga (p. 5) stand for ‘square’. 

(VI) Krti-pada 1 (p. 9), krti-mula (p. 23), varga -mule? (p. 9) 
and the like stand for ‘square-root’. 

(VII) Ghana (p. 11) stands for ‘cube’. 

(VIII) Ghana-pada (p. 26) and ghana-mula (p. 13) stand 
for ‘cube-root’. 

I shall now say a few words about fractions, the topic 
which is dealt with by S'rlpati, after he has explained the 
8 operations. 

We can trace the knowledge of fractions as far back as 
the Vaidika period. For, in the Rg-Veda (X. 90. 4) we have 
the term tri-pada 3 , and in the Maitrayanl Samhita (III. 7. 7), 
the terms halo?, kustha 3 , padc? and s'apha? Furthermore, in 
the S'ulba sutras, fractions have not only been noted but they 
have been utilized in solving problems. 8 

S'rlpati has used the words bhinne? as well as vibhinne ? ® 
for ‘fraction’ w . Simhatilaka has rightly looked upon them 
as equivalents. 

For numerator, S'rlpati uses the words amda (p.i 8), aihdaka 
(p. 34) and lava (p. 15), whereas for denominator, he uses the 
words cheda (p. 18), chedaka (p. 15), chid (p. 23) hara (p. 15) 
and liara (p. 21). 

Furthermore, as in S'ulba sutras 12 , he has used the words 

1-2 Out of pada and mula signifying ‘root’, the latter seems to be older. 
It occurs in Anuyogadvdrasutra . 

3 This seems to be the oldest record of a composite fraction. 

4-7 These respectively stand for Jg, i and As regards Icala, it ' 
may be noted that later on, it has been used to denote ‘fraction*, the earliest 
example for which is furnished by the S'ulba works. See Datta and Singh, l. c., 
p. 185. 

8 See Dr. Datta’s The science of the S'ulba , pp. 21 2 if. 

9 See p. 24. 

10 See p. 22. 

II This as well as other European terms such as f radio, rocto , rotto, roupt 
etc. which are derived from the Latin fr actus ( frangere ) or ruptus meaning 
♦broken* correspond to bhinna or vibhinna. See Datta and Singh, l, c. t p. 188. 

12 In the Apastamba S'ulba (x) we have pancadas'abhaga (lit. 15 parts) 
for and in the Kdtyayana S'ulba (v. 8) the same. Moreover, in the 
latter work (vi, 4), we have saptabhdga tor 
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arhtfa, aihs'aka, hhaga* and lava along with the cardinal number, 
to denote unit fractions. 2 For instance, for £ and $ he has 
used the words tryamsfa , sadams'aka , sadbhSga and trilava 
respectively. 3 He has also used an ordinal number 4 instead 
of the cardinal one, e. g. saptamabhaga for 7-.® 

Rules for all the 8 operations formerly noted in the case 
of purncthkas ( piirnarupas ) or whole numbers are stated by 
S'rlpati in the case of bhinna-rilpas ( apurnahkas ) or fractions. 
So far as addition and subtraction are concerned, the reduction 
to a common denominator is the first step to be attended to. 
As regards division®, kulis'dpavartana l is to be undergone. 
This is what S'rlpati says. 

Instead of taking up as the next topic, the treatment of 
kalasavarna 8 or reduction to a simple fraction, S'rlpati deals with 
the operations of zero. 9 They may be represented as under: — 

(I) a + o = a ; (II) a-o = a ; (III) a x o = 0 ; (IV) a~o = o ; 
(V) o-r o = o ; (VI) (o) a = o ; and (VII) (o) 3 = o. 

Simhatilaka interprets ca occurring in v. 45 given in this 

1 At times, this is dropped probably for the sake of metrical convenience. 
In the case of fractions having one as a numerator, only the denominators 
are given. Lildvati, (p. 7) furnishes us with such an example (sastha for J). 

2 Fractions having one (unit) as the numerator are here denoted as • 
'unit fractions’, and thus they are distinguished from composite fractions which 
have any other number than one as the numerator. 

3 See pp. 16, 25, 18 and 20 respectively. 

4 Pancamabhdga ( lit. fifth part ) has been used as an equivalent of * in 
the Apastamba S'ulba (ix, 7 and x, 2) and in the Kdtydyana S'ulba (v. 6 ). 

5 See p. 30. 

6 The operation of division of fractions is spoken of as hara by S'rlpati 
on p. 21, and it is explained as bhdgahdra vidhi by Simhatilaka on the 
same page. 

7 This also known as vajrupavarlana (cross-wise cancellation) is recom* 
mended by Mahavlracarya for multiplication. 

8 This literally means “making the fractions of the same class (t>ar#a)” 
%, e . “reduction to a common denominator”. Later on, it came to imply 
“reduction to a simple fraction”. Of. the English translation ( p. 38, fn. ) of 
Gafyitasdrasangraha . 

9 The two operations of zero viz. addition and subtraction are found in 
Paficasiddhdntika , and several others, in Brdhmasphutasiddhdnta . Later on, 
S'rldhara in his Tris'atl 4), Aryabhata II in his Mahdsiddhanta (in the 
chapter on Pdtlga^ita^ p. 146), Narayana in his Garpitakaumud* (I. 30), 
Mahavlracarya in his Garpitasarasangraha (p. 6) and Bhaskara II in his 
Lllavatl (p. 8) and in his Bijagaipita have dealt with the operations of zero. 

For further details see Datta and Singh, l, c., p. 238ff. 
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connection, as implying two operations viz. the square-root 
of zero and the cube-root of zero. He states that the result 
is zero in each case. 

Kalasavarna 

It seems that owing to the lack of proper symbols required 
for indicating mathematical operations, the Indian Mathema- 
ticians have divided kalasavarna into various classes known as 
jatis. For instance, Skandasena, S'rlpati and Bhaskara II have 
given four jatis , whereas Brahmagupta has given five, and 
S'ridhara and MahavIrScarya each, six. 

The four jatis above referred to are:— 

(1) Bhaga 1 i. e. the form 

(2) PrabhUga i. e. the form (? of " of ) of ...) 

(3) Bhaganubandha or amdanubandha 3 . This is of two 
types : — 

(i) the form (a+*) 4 ; 

and (ii) the form of £+) of 

(4) Bhagiipavahc? or bhagapavdhana. This is also of 
two types:— 

(i) the form (#-^) ; 

and (ii) H*--) oi(Ho**). 

1 This is translated as a ‘simple fraction’ by M. Rahgacarya on p. 297 
(Ga^itasdrasangraha)* On this page we find bhdgabhdga , bhaganubandha 
and bhdgapavdha translated as ‘a complex fraction 1 , ‘fractions in association 1 
and ‘dissociated fractions’ respectively. 

2 For a negative sign, a dot is usually placed to the right of the number 

and slightly over it Cf. “qjft ( p. 2 ) of 

Bhaskara II. In a Bakhshala Ms. recently acquired by Dr. Datta, the simple 
cross ( + ) is used for the same purpose. This is what he writes to me. 

3 This is the term used by S'ripati. See p. 34. 

4 This form represents an association ( anubandha ) of an integer (pupa) 
and a part i. e. to say a fraction ( bhdga ). So it is styled as rupa-bhdganubandha 
or bhdgdnubandhasahitdnka . See p. 35. 

5 This form represents an association of bhdga of bhdga* So it goes by 
the name of bhdga-bhaganubandha or bhdgdnubandhabhdga . See p. 35. 

6 Practically there is no difference between this and bhdgdnuiandha 
except that herein there is subtraction or decrease, instead of addition ov 
increase as is the oase with bhaganubandha . 




INTRODUCTION 


Over and above these four jatis 1 , some enumerate two 
more. They are: — 

(1) Bhaga-bMga i. e. the form (a**) 3 or 

(2) Bhaga-matr i. e. combinations of two or more of the 
five jatis mentioned above. 3 

VallIsavarnana 

As the next topic S'ripati introduces on p. 39, vallisa- 
varnana, and on the same page gives us a rule whereby we 
Can reduce a chain of measures into a proper fraction. 

Miscellaneous problems involving the use of fractions 

Just as MahavIracSrya has given ten varieties 4 of the mis- 
cellaneous problems involving fractions viz., (1) bhaga , (2) s'esa , 

(3) mu/a, (4) s’esamu/a, (5) dviragras'csamula , (6) ams'amula, 
(7) bhUgdlbhyasa, (8) ams'avarga,{ 9) mill amis' r a and (10) bhinna- 
drdya, so has S'rlpati given 9 varieties as under: — 

(1) Drs'ya, (2) s'esa, (3) vis'lesa , (4) s'esamu/a, (5) mula. 
grabhaga , (6) ubhaydgradrs'ya, (7) bhinnabhagadrs'ya, (8) bhaga - 
mula and (9) hinavarga. 

At a cursory glance one can see that the 2nd and the 
4th varieties are completely identical. Furthermore, on com- 
parison, it will be found that (i) the first variety in each case 
is the same, though differently styled 5 , (ii) same is the case with 

1 Cf. Datta and Singh, l . c., p. 190ff. 

2 Sinoe there seems to be no special symbol to indicate division, this is 

a 

written as b 

c 

else written in the same way. 

3 Mahavlr&oarya has noted that there can be 26 (» 5 C 2 + 8 C 3 + 5 C 4 + H%) 
combinations. 

4 All these ten varieties are explained by M. Rangfto&rya in his translation 
(pp. 70-71) of Ga^itasaratangraha, 

5 In order that this remark may be realised, I may reproduce the 
pertinent portion from the English translation (p. 70) of Gayitasarasangraha, 
It runs as under : — 

“The Bhaga variety consists of problems wherein is given the numerical 
value of the portion remaining after removing certain specified fractional 
parts of the total quantity to be found out. The fractional parts removed 
are each of them called a Vhaga, and the numerical value of the known 
remainder is termed dn'ya,” 

Prom this it follows that Hah&vlr&o&rya while naming the first variety 
considers bh&ga as an important factor, whereas S'rlpati, drs'ya. 


, and it is henoo likely that this may he confounded with a + - 
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bhdgamula and ams'amula , and that (3) mulagrabhaga seems to 
be included in mu/a . 1 As this comparison can be easily carried 
on, I need not dilate upon this topic. I shall therefore say a 
few words about the next topic viz. viparitodded aka. Herein we 
find that every operation is inverted that is to say we have to 
begin from the end and make addition subtraction, subtraction 
addition and so on. For this reason, this method of inversion 
is called vilomagati 2 . It has been noted by Aryabhata I in 
his Aryabhatiya ( Ganitapada , 28), by Brahmagupta in his 
Brdhmasphu\asiddhanta ( p. 301 ), by MahavirScarya in his Gani- 
tasdrasangraha (v. 286, p. 102) and Aryabhata II in his Maha- 
siddhanta ( p. 1 49 ) . 


Proportion 3 4 * 6 

Under proportion we find that S'rlpati has dealt with (1) 
trairas'ikcf or ‘rule of three’ and (2) pancard s' ika* or ‘rule of five’ 
(pp. 75 and 8°). He has noted two varieties of trairds'ika : 
(i) sama and (ii) vyasta ®, and he has furnished us with examples 
pertaining to sap tarns' ike? , navards'ikc? and ekadas' ards'ika °. 
Furthermore, he has treated problems on bhandapratibhanda 
( commodity for commodity ) known as ‘barter’ and those on 
jlvavikraya under pancards' ika ) since these problems are associated 
with compound proportion. Thereafter he has taken up the 

1 Cf. the following passage ocourring on p. 70 of the English translation 
of Gariitasdrasanyraha : — 

“The Miila variety consists of problems wherein the numerical value is 
given of the portion remaining after subtracting from the total quantity certain 
fractional parts thereof as also a multiple of the square-root of that total 
quantity.” 

2 Cf. the word vilomakriya occurring on p. 67. 

3 Aryabhata I styles it as anupdta. 

4 This literally means three rds'is (terms). The Prakrit word rail 
occuring in the 747th sutra of Sthana quoted on p. XI, may mean rules of 
three, five, seven, nine, eto. The word trairds'ika mentioned by S'rlpati on 
p. 69 ocours in the Bakhsali Ms., in the Aryabhatiya and in several other works 

on Patlganita. See Datta and Singh, l. e., p. 204. 

6 This may he translated as compound proportion. 

6 This is known as the “inverse rule of three"; for, herein, the proportion 
is inverse. 

7-9 All these three varieties may be styled as bahurdt'ika, the word used 
by Simhetilaka on p. 73, 
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topic known as mis’ravyavahara, and has dealt with various 
problems on interest. Before we refer to some features about 
this topic, we may note that S'rlpati has used three terms, viz., 
pramana (argument), abhipsa 1 (requisition) and phala (fruit). 
Usaally we find the word icchti used for abhipsa ? Even Arya- 
bhata II who has used 1 2 3 mana and vinimaya for pramana (the 
first term) and phala (the second or middle term), has used 
the word iccha (the 3rd or the last term). 

While dealing with the topic pertaining to interest S'rlpati 
has used the terms miila (p. 83) and miiladhana (p. 75) for 
‘principal’ and kalantara (p. 75) for ‘interest’. 

As regards problems on interest, it may be mentioned 
that even in the time of Papini 4 , interest seems to have been 
charged on the money lent, and that different rates prevailed 
amongst different classes of people is borne out by Kautilya’s 
Arthas'astra (R. Shamsastri’s edn. Ill, ii, p. 214) 1 6 7 . 

It will be interesting to trace the origin of different prob- 
lems® given by S'rlpati, but I have to reserve that subject for 
future. I may however note that the problem given on p. 41 
tallies with ex. 25 of Tris'ati of which the origin may be 
traced as far back as the Arthas'astra. Furthermore, the 
problem given on p. 70 (v. 89) is same as that given in Tris'ati, 
except that there is a variant vada for dhanam , and that the 
first problem given on p. 74 seems to have been adopted from 
Tris'ati (ex. 38*, p. 17) 8 9 . 

1 This word ooours on p. 68 in v. 86. Herein we also find its equi- 
valent samiocha. 

2 See Aryabhatlya, /Jrahmasphutasiddhdnta (p. 178), Tris'ati (p. 15) and 
Gai^itasdrasangraha ( p. 58 ). Cf. Datta and Singh, l. c., p. 204. 

3 See Mahasiddhanta (p. 149). 

4 See Astadhyayi ( V. I. 22, 47 and 49 ). 

5 Cf. Datta and Singh, l. c., p. 218. 

6 I have oome across two artioles in this connection: — 

(i) “ On the origin of oertain typical problems ” by Smith, published in 
“Amerioan Math. Monthly” vol. XXIV, No. 2, February 1917, p. 65. 

(ii) “Typical problems of Hindu Mathematics” by Gurugovinda Chakra- 
barti M. A., B. So. published in “The Annals of the Bhandarkar Oriental 
Research Institute” vol. XIV, pts. 1-2 (Oct.-Jan., 1931-33,) pp. 87-102. 

7 For its translation into English see Datta and Singh, l. c., p. 207. 

8 For other details see pertinent foot-notes of Appendix I. 

9 
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I need not dilate upon the outlines of Ganitatilaka any- 
more, since these will serve the required purpose. So I shall 
now say a few words about the author and his other works. 

S'rIp ati’s life and works 

Very little information about the life of S'rlpati can be 
had from Ganitatilaka. From its verse given on p. 6, it may 
be inferred that he is Mahes'vara or S'atva by religion ; for, 
herein he has referred to Mahes'vara. This inference is corro- 
borated by the fact that in the 2nd verse of Sid dhantadek hare?, 
he calls himself “the best of the Dvijas (Brd/imanas)” , in case it 
can be safely assumed that it is the work of Ganitatilakakara. 

Ganitatilaka is silent about his parentage and birth-place. 
At least some information about his parentage can be, how- 
ever, gathered from a verse occurring in Dhruvamanasa 
composed in S'aka 978. There it is stated that he is son of 
Nagadeva, son of Bhatta Kes'ava, and that he composed this 
jyotihs'astra in Rohirukhapda, perhaps his native-place. In the 
beginning of J yautisaratnamald* alias S’ripatiratnamdla , S'rlpati 
has mentioned the names of Garga, Varaha and Lalla. From 
the introductory' verse of Jatakapaddhati, we learn that 
S'rlpati composed this work at the request of his pupil or 
pupils. This leads us to infer that he had at least one pupil, 
if not more. 

This S'rlpati is an author of astronomical works such as 
Dhiko\ S 8 , a karapa-grantha, and Siddhantas' ekhara. He is not only 
a celebrated astronomer but also a famous astrologer as can 
be seen from his astrological works Jyautisaratnamald and 
Daivajhavallabha. He seems to have flourished not earlier 

1 This seems to be based upon Varahamihira’s Pancasiddhdntika and 
Brhatsamhitd , Brahmagupta’s Brahmasphutasiddhdnta and Lalla’s S'isyadhfr 
vrddhida . 

2 This work has been published in A. D. 1934 with English translation 
and short notes by Mr. Narendra Kumar Mazumdar M. A., in the <( Caloutt& 
Oriental Journal” vol. I, pp. 286-299. Several verses of this work ooour in 
Siddhdntaa' ekhara. 

3 It deals with solar and lunar eclipses and is elucidated in the com- 
mentary styled as Udaharana. See “Descriptive Catalogue Of Saijiskrta and 
Fr*kyta Mss. ( B. B. R, A. S. )” vol. I, p. 81. 
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than Mafijula 1 , the author of Laghumanasa *, a karag&-grantha 
( 932 A. D.) The exact date of S'rlpati is not yet known ; 
but it is certain that he is in no way posterior to BhSskar3- 
cSrya 8 and that he wrote his Siddhantas' ekhara in about 
1040 A. D. Herein he has criticized the unique doctrines 
of the Jainas regarding their conception about two suns, 
two moons, a double set of stars and planets and the pyramidal 
shape of Meru. 4 

Works — 

(1) Dhikotida-karana (S'fika 961 ). 

(2) Jyautisaratnamala alias S'ripatiratnamala* . 

(3) Siddhantas' ekhara, 

(4) Daivajhavallabha, 

( 5 ) e Jatakapaddhati? 

1 Ho has been referred to and even followed especially in his method 
of finding the processional rate, by the great astronomer and mathematician 
Bhaskara. 

2 Thibaut observes in his introduction ( p. VIII ) to Paftcasiddhdntikd 
that this is a compendious astronomical treatise which does not set forth the 
theory of the subject at a comparative length as the siddhantas do, but only 
supplies a set of concise and often only approximately correct rules which 
suffice for the speedy performance of all the more important astronomical 
calculations. 

3 About him Spottiswoode has observed that he is the most celebrated 

Indian astronomer. His birth-date is 1114 A. D. At the age of 36, he 
composed Siddhantas' iromaipi divided into two parts viz. Golddhydya and 
Grahagatpitadhydya and having Pdtiganita and Bljagarpita as its appendices. 
He composed at the age of 69, Kararpakutuhala , a karana-grantha. Bljo - 

pan ay a which is a short treatise on the corrections of the moon’s plaoe and 
which is quoted in Vasandbhasya is also attributed to him by some but this 
is doubted by Mr. Sukumara Ranjan Das, who is at best prepared to consider 
it as an appendix to Siddhantas' iromaqi. 

4 See Maxmiiller’s “History of Ancient Sanskrit Literature” and “Indian 
Historical Quarterly” vol. VII, p. 140. 

5 Madhava (S'aka 1185) has mentioned S'rldhara in his commentary on 
S'rlpati’s Ratnamdld. 

6 Jdtakakarmapaddhati of S’rlpati has been commented upon in Saihvat 
1673 by Sumatiharsa Gani, pupil of Harsaratna, pupil of Udayaraja Gani. 

7 S'rlpati is quoted by Rama ( 17th century) in his Kautukacintdma^i. 
See “Descriptive Catalogue of Samskrta and Prakrta MSS”. ( B. B. R. A. S.) 
vol. I. He is also quoted by Kes'ava in his Jatakapaddhati , Ibid*, p. 117. 
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(6) Ganitatilaka 1 . 

(7) Bijaganita. 

(8) Dhruvamanasa 2 3 ( composed in S'dka 978 ) 8 . 

SlMHATILAKA SuRI 

Simhatilaka Suri, the commentator of S'ripati’s Ganitatilaka 
has mentioned in the introductory stanza of his commentary 
that he is a pupil of Vibudhacandra Ganabhrt. In this work of 
his, he has given no other hint about his spiritual descent. All 
the same, from the colophon of Mantrarahasya which seems to 
be composed by him we learn that his guru Vibudhacandra 
Sflri is a pupil of Yas'odeva Suri. 

At the outset of his commentary on Ganitatilaka , he 
has mentioned Kundalini Devi and another Devatcl probably 
named as Sahlada. 

There is a work styled as Vardhamanakalpa whose author 
is named as Simhatilaka Suri. There is another work viz. 
Bhuvanadipikavrtti of which the author bears the same name. 
But it remains to be ascertained whether these Stiris are 
identical with Ganitatilakavrttikdra. 

Works etc. referred to in Ganitatilakavrtti 
Lilavati — 

Simhatilaka Suri has referred to Lilavati on pp. 9, 42 and 92. 
From this it is quite clear that he neither alludes to a work of 
the same name composed by Nemicandra 4 (990 A. D.) nor to 
a work viz. S'rldharacSrya's commentary on Nyayakandali, but 
that he definitely refers to the Pdtiganita, a part of Sidhhanta- 

1 The existence of this work is now no more a matter of mere inference 
to be drawn from its being quoted by Munis'vara alias Vis'varupa in his work 
styled as Lilavatwivrti . The reverse seems to be, however, the case with 
Bijaganita referred to in Lilavatwivrti . For, the source of its Ms* if any, 
remains unknown. See Dixit, p. 315. 

2 Mafijula’s Laghumanasa or Brhanmdnasa seems to have been utilised 
in composing this work. 

3 There are two other works viz. S'rlpatimbandha and S'rlpatiscmucea^a ; 
but, whether their author can be identified with our S'rlpati or not remains 
to be ascertained. 

4 See Guerinotfa E&ai de Biblioga/phie Jain# (p. 403). 
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dirotnan i 1 2 of Bh 5 skar 3 c 3 rya who completed this work at the 
age of 36* ( i. e, in A. D. 1150 ). This BhaskarUcfirya has com- 
posed also a commentary called Vdsanabhasya on Grahagcmitd- 
dhyclya and Golddhyaya, the two sections of Siddhantas'ir omani. 
Besides these, he is an author of Karanakutuhala 3 4 . 

That many mathematicians have exerted themselves in 
commenting upon Lildvat t will be clear from the following list 
of commentaries mentioned by Dixit on p. 252: — 

(1) Gaw,itamrtasagara by Gangadhara composed in 
about 1420 A. D. 

(2) Vrtti by Mosadeva composed not later than 
1473 A. D. 5 6 

(3) Udaharanc? by Vlres'vara. 

(4) Amrtakupika by Suryabhatta composed in 1541 A.D. 

(5) Lilavatibhusana by Dhanes'vara. 7 

(6) Ganitamrtalaliari by Ramakrsna composed in 
1688 A.D. 

(7) Lilavativivrti by MunT^vara alias Visvarupa. 
Tridatl and its author S'rIdhara 

This work well-known as Tris'atika and referred to by 
Sirhhatilaka Suri as Tris’atl in his commentary ( pp. 4,9 and 39 ) 
on Ganitatilaka , is a Patiganita composed by S'rIdhara in 

1 This is published by M. Jha in Pandit , new series, vols. 30-33. For the 
study of this work, Cahgadeva, a desoendent of Bhaskaracarya, founded a school 
in A. D. 1206. CL Epigraphica Indica vol. I, p. 338 ff. 

2 Compare what he has said in Golddhyaya : — 

». ® 3 : I 

fsrarerfsRftT# rfor-* n v u” 

3 This work also known as GrahdgamakiUuhala and Brahmatnlya is an 
astronomioal treatise in ten ohapters. It was composed in A. D. 1183. CL Duffs 
Chronology ( p. 139 ), Thibaut’s Astronomeie , Astrologie und Mathematik p. 60, 
Dixit pp. 246-254, Winternitz, Gesohichte III, p. 564, Bhandarkar Report for 
1882-83, pp. 26-27, I. 0. No. 2925, Bodlin Catalogue No. 1530 etc. 

4 This was translated into Persian in A. D. 1587 as ordered by the Mogal 
Emperor Akbar. 

5 There is a Ms. at B. B. R. A. S. dated 1473. See its “Descriptive 
Catalogue of Saraskrta and Prakrta MSS.” vol. I, p. 91. 

6 Herein are quoted Garpitakaumudi (1357 A. D.) and Laksm'.dasa- 
mWra (1501 A. D.). 

7 He has quoted Amrtakupika ( Gaqitamrtakupika ), 
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Sanskrit. 1 According to Dvivedi 3 , it contains 300 verses in 
the Srya metre and hence it has this significant title. 
This Tris'afi deals with ankaganita and ksetraganita as well. 
Herein we come across several terms such as stambhoddes* 'a, 
pratyutpannc? etc. not to be found in Lilavafi. The hemistich 
beginning with vr of S'rldhara 4 which is quoted 

in Ganitas&rasangraha ( i, 52, p. 6 ) cannot and does not form 
a part of Tris'afi as can be easily seen from the difference in 
metre. So it may be that this hemistich belongs to some other 
bigger work of which Tris'afi is an epitome. Or it may be that 
this belongs to the Bijaganita of S'rldhara who is referred to 
by Bhaskarficarya as bijaganitakftra. There is a work named 
J atakapaddhati* , the author of which is also named as S'rldhara 
and which is commented upon by Kes'ava in S'aka 1418. 
Nyayakandah composed in S'aka 913 is a work of some S'rldhara 
born of Abboka, wife of Baladeva. Sudhakara Dvivedi opines 
that he is the same as the author of Tris'atikd. Competent 
scholars may ascertain if these S'ridharas can be identified as 
Tridatikara. 

Our author S'ripati seems to have closely followed Tris'afi, 
and it appears that he has borrowed many things from ic, 
Three examples 6 of S'rldhara have been expressed by S'ripati in 
different words, and in some cases details have been somewhat 
modified. 1 

1 This work has been edited by Sudhakara Dvivedi in A. D. 1899, Benares, 
and has been printed at the Nirnaya Sagar Press, Bombay. Its rules have 
been translated into English by N. Raman ujachariar with historical notes in 
Bibliotheca Mathematica vol. 13, No* 3, p. 203 ff., (1912-13). See Dutta and 
Singh, L c., p. 250. 

2 He makes up 300 by counting the solutions as 120 verses. Otherwise his 
edition contains 180 verses. 

3 We come across this term in works of Brahmagupta and in Oa^ita^ 
sarasangraha. For the Prakrit equivalent see p. XXIY, foot-notes 5, 7 and 8. 

4 See “Descriptive Catalogue of Samskrta and Prakrta MSS.” ( B. B. R. A, 
S.)vol. I, p. 78 end Colebrook’s miscellaneous essays (vol. II. pp. 422, 469 
and 500). 

5 Cf. p. X, foot-note 1. 

6 See p. LXI. 

7 I am told that there is a MS. of Tris'ati belonging to Sheth Kaaturbh&i 
JAlbhai wherein are noted letter-numerals up to 10,000. Even if this is true, 
I cannot say definitely whether this is the same work as the one described , 
unless I get a chance of handling the MS. 
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Simhaklaka has refered to some work on p. 85 1 . 6, but I 
am not at present in a position to ascertain it. 

Now I shall say a few words about the critical apparatus 
used in the preparation of this edition of Ganitatilaka along 
with the commentary. It is based upon a single palmyra Ms. 1 2 
written in bold and legible Jaina DevanSgari characters with 
prsthamatras. It consists of i72+ 3 i-2 8 -i7i leaves. Of course 
the last two leaves which are blank 4 5 are not counted here ; 
otherwise the total number of leaves comes to 173. The size 
of these leaves varies from 13" by 1. 4" to 14.9" by 1.5". 

Every leaf is numbered twice, once in the margin to the 
right, in ordinary figures R etc., except that 9 is in the Jaina 
style (Sf and once in the margin to the left, in letter-numerals* 
such as sftj sftj 4 $ 7 , sfir, & C, § for 2,3 etc. 

Excepting the leaves i a and 172* which are blank, the 
rest are written in black ink on both sides with 4 lines, each 
containing 52 to 57 letters. Leaves 60 6 * and 6 i n are practically 
illegible, owing to their being smutty. 

This Ms. presents an appearance of the work having 
been divided in two columns but it is not so; for, a line of the 
1st column extends to the second. Each of these columns is 
bounded by three lines in black ink. A string runs through 
the space between the two columns. 

This Ms. is placed between two wooden boards sufficiently 
strong, durable and 15.4" by 1.8" in size. 

1 I am led to believe that there is no other Ms. of this work available else- 
where, for, I have received up till now no reply in connection with inquiry 
made by me in my article “ A note on S'rlpati and his Ganitatilaka” published 
in “The Indian Historical Quarterly’’ (Vol. VIII, No. 2, p. 351), 

2 The leaf 103rd appears to be repeated, but really speaking the 104th leaf 
is wrongly numbered as 103rd, the following hence numbered as 104, 105 etc, 

3 Leaves 37th and 64th are lacking. 

4 In spite of this I think, the present work is incomplete. 

5 For full details of the method of expressing numbers by letters, the 
reader is referred to Dr. F. Kielhorn’s Report on Sanskrit Mss. published at 

Bombay in A. D. 1881 and also to Pandit Bhagvanlal Indraji’s article published 
in Indian Antiquary vol VI, p. 42. He may also refer to my Appendices 

III-IV published in the Descriptive Catalogue of Jaina Manuscripts ( Govt, 

collections vol, XVII, pt, II). 
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Leaving aside the fact that for saptavims'ati we have thro- 
ughout saptavims'ati 1 and some slight mistakes here and there, 
this Ms. is fairly correct. At times we come across a few cor- 
rections made by a scribe; so, on the whole this Ms. is reliable 
and that is why with the help of this single Ms., I undertook to 
edit this work. This Ms. contains both the text and the com- 
mentaty, the former written in verses 2 and the latter in prose, 
both of which are in Sanskrit. This Ms. begins with H! & 
tftcTCFrrc 3 and ends with it u ll \9, and that the nyasas are given 
at times in vertical lines and at times in horizontal ones. It is 
in a good state of preservation, though a portion of the first and 
the last leaves are in a fragmentary condition. 

The age of the Ms. is not mentioned, but looking to the 
fact that palm-leaf Mss. were not mostly in vogue after the 
15th century and that the commentator belongs to the 14th 
century, the age of this Ms. may be looked upon as the 15th 
century as the earliest limit and the 16th century as the latest. 

Plan — 

As the entire work is not divided in the Ms. into chapters 
or any other sections which could have facilitated the reader 
in comprehending its contents, I have given a table of contents 
in Sanskrit. Whatever appeared to me to be superfluous has 
been placed within rectangular brackets [ ], while what 

was to be suggested as an alternative or as a supplement has 
been indicated in parenthesis ( ). 

The portion commencing with arar srem given in the Ms. 
on leaf 122* and printed here on p. 62 ought to have preceded 
the etc. written on fol. 120“ and it is hence so printed 

on p. 62. 

I have given three Appendices in the end: (i) Examples 
and Answers, (ii) Tables of Measurements and (iii) Sanskrit 
words and their numerical significations. Out of these so far 
as Appendix II is concerned, I may state that not only the 

1 This word has been retained in v. 13, p. 3; in other eases it has been 
replaced by saptavims'ati. 

2 These are not numbered in the Ms. 

3 From this salutation it may be inferred that the SOribe is a Jckinfl or that 
he has transcribed this on the basis of a Jaina Ms. , 
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tables recorded in Ganitatilaka are given but some more from 

several other works. 

In the end, I may mention that it affords me great pleasure 
to record my indebtedness to my friend Dr. Bibhutibhusan Datta 
for the matetial help I could derive from some of his excellent 
contributions in the mathematical field, and for the valuable 
suggestions he made while going through the proofs of this 
introduction. I have also to offer ray best thanks to Sheth 
Mohanlal Hemacand Jhaveri for his having lent to me the 
palm-leaf Ms . 1 2 above referred to. Furthermore I am highly 
obliged by Dr. B. Bhattacarrya M. A., Ph. D., who most 
willingly included this work in the Gaekwad’s Oriental Series, 
and thus gave me a splendid opportunity of editing a work on 
Mathematics, a favourite subject of mine. 


Bhagat Wadi, Bhuleshwar, I 

Bombay. L HlRALAL R. KaFADIA. 

6th May 1935* J 


1 It is not now with me; for, it has been ere long returned to him, 

2 Since then, some additions have been made while going through the 
proof-sheets. 
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c [ «N<b 

ftfas-ftspr m — ^ fept ^ mrntffi: 
t|: 75 ^"$^, w 

m ftpr srrar: 7^ , ^ 

■* tw ^mt: { ? ” } l f&mm fcre^l 

^ifenpq^^N w?\ ^ts 5 t ft7Wf m 7*f 

7£f^<j q#?j^^to:5RqTi; faf^r {*11} 

«• 3F3HR flftST ^TT 3?^ ^l%7 7^ foR3P fa ^fafaf^TT 7^- 

zm ftpn JTTpd^T^^ { ?S j,J fa*^- 

*Fsrp>rfan^ ffasq; I 77: ^ ffap 7^7rct?farHT^, n- 
Taffajsnwn i j ' ’ ?5 j 3 } i ffaifar 

$7^1 77T 77FTT 77 77 7 $*7T 7T ^ g & i%faTf^ffa>T7? j J 1 P *{ 
«7tonfa77roT7i7*ft faftTrotfa 7i7^7if7ta7T7t fcW 
foEOT7»f mil 7$ffarffassTJ TST^^TTflfa* ^\\\ ^ || 



f-grfTT ^ 

37F57T— 77T 737T7i TTfafa «Pnft 7377> faf^?7 77>i 73f$ 

ffa^fa $7t n\mm'> I tot maifttffl- 
ffa fefa paasft stst: sh i sfata |g*sfa ffawsjifa srp ^« 
pro TO^urenf^:-gaRr, w-ftpr: 77 ttst qtffarffarar 
^7N5S777T$2ffa^7W3r 7t 7fo3«7OT7fa 3^i 

srffaaptf m\ 7377$ 721%^: 11 
rh m #7 ts<jto— 

p q fow ig fttf 11 \\ ir 

«7TW— f^VsTPCT i\ 3#, 7m3T^T5TO 3rfatffa**WT- 
f%:-5K^T* TOpn , m.- 

qiffaf 5TFT? 1 3T7 7ftftffag7ifo7 7»? ffa^ffa<777g%tfa37 
? ‘g°tfW siM?t I r Trorft; I 



(qfaafel; ) “qqfiqrm s fo q ^ sq, m*fts- 
?wits fl^qFRftqn” i ?r«n #^r5if («?fto ^t. %) 

WH I CT5T qsjRf m ^ 3fT?TT ^ 5R qq*rq 5T, 

qran ^ $ i sqqfa^ q^RT fsftrft smii gro I *» 
cRT qTgqrctfqr #t qqtfqq zm- 

fa ^T gqqq $qTfqffa$fa: qsnqf q»b fa qfa I 

5 rt fW^f^rtoraro 

m” i sqfaqgqqrft f^n qsriq; fi;qqq?aft gq*qf gqwnqfwft 
q^fatofa I q^ fat qqrcn-qtq: mh i qquf qr fa: qfa: q<q- »• 
Plfa qf^RTfr ^ I q«n “fa q^fgfafaTq:”^* ftfti 

5TFH qffa[T I fa%$: I I fa*! #f>:— 

qqJT^T ^TrTTTT, ^T^RT f$T ^ I 

§rmH^rftR^r-%^RT qr?rqq q 11 qq it 3 

wrre*rr—?Ri^i»iHiw^i?Ri^i^ iqfaqrqH'* 
fafaqsRfa f^nrfej^ q w ffawflraRr(W)qr ^ra-fa qq 
*«n l qqrc^-awnf r: su^or nw?^ qq <tei qsif^rfa: q^foni 
fatqqsqrcrg; q^qffaqq^ffagqRn^ffa; fa qsq oran 
srfaq* q^fafa far *mv q^rcft fatqqsmrq q^rffasqn 
qsqfal fatqqqffa I srfqfsfo 

fa qqfofa: mw n 

qfa^q.- 

srora qfar q? f s fa rf fa %q aqiqqqrq qqqfa l^TO— 
q$ ffaftsq fcqqTq. qqq: qfa 
^ T R ^rT % !lfir^ T -faTW %qq; I *<» 

q^qf fafaq q re qqq ffafcaT 

ft^rqq frfoq* qqfar ll ll v 
RTW^ffarffasqq^S^qqqffa# sif^i fasqsr 
qffafoqt qqiffat ffaq fa # qqqqr qq ffanfqqrqn* 

$-q *tore$qrqr ftqrevrNifat fam i \ srg|qj 8 qqqifil«vr I 



qqf feqjrcrt qqft fcr 
q^nqt tmon wfe&n qq^ssrwfy qqT-q$q q$ w 
qfi TOJ f^^-qrafaqr sqft qqw sn q qf qfafrq fa 

q*$r q^TO qsqwiftq^ mmqv q qrcfr fsgffaq 

qqr-ffaqnq: ^ ftqteqfoqf n; srqwf qr^r qqft ww%- 
qfpj q^taq#* { p' } i qq: qjqqsqqfqf m?R- 

foteffasq# ffarqgt ft^q qqr {IV") m %^m 
$ffafa ^romiqqf^ qronft^ f%^rt^r sngfaqq 
v» wft q^qg*#* W i gg#q qfa q^qflpnJr qqqf fafa t q T^ 
snq^gfa fisjftrfa s:T«rerrai snfa ffaq^ qqjqtsTqqT gsngT srfW- 
srqrsq: ^qmtiqif g $[q sngq> qify qqrssr 3Tffapftsq%s 
?w qronfi: qiw^ firi q>s ^ qf qf stftwr ftfrft)?q 
$gn 3^r ffaqr $fl-qq qrosqri 
v**fcft ffat ^nq^grfa fsgqt ^ffar^nqrffaul^ qt^rqf 
srrf%% i qfa qq; M «R«prfhsT q fsgq gqrrq q qqfy, 
gqqsifa ^riqsftq^l qq qfa qTf^^^qgqifasjnrqi 
qfar qq-^ iqq^toTO^ W qqftHRqqfcg qfogfr 
q«F*n I srqftqq;: #gi-- 

♦ v • i r^ *k rv. . 

*• *$& srFq^sqq^Tiqrr, qr? qTr^r rr^T qsc \ 

l^qq^Tt^-^^rrrrftr n w \f 
sqrw— grgq^qqqiqt qqqfrrt Ifawffasjqqferiqf ^y- 
faq g q f fa ^q qq I gqi fa^pfarffasrsfa q^R^rc?, qgqts^, 
qfcFfa qqqpjgqM, qsqgs^fa:, qtf&rqt qragsprei, w *wr- 
*»qs, q$ffifa:-srqw m qqr m&it qqiqw^ q^tqfiqrtasT- 
CTOTO^ritawircr q^fo snqg q > q qqn*qT% qsftft sfr*: I 
qyq^q^tq^qn^ qjfasqi^ ^qsTfwqrfaft qfa qtqft MiWl 

ssq qqtqjq q%- 

3fa 3«q q%3 

v Wc qqt qsqTq3*qRft vmftm i qq q%g whu ii 

■ * »F3fU 







w 




% 

TO<*rlr vRiszsm t>te to 
frote?ft ftef^TO I 

TO*TfWq ftferTT TO TO^. II V\ II* 
TO^W^ ar fc^TT 

*K 

q l 


SfT II ^ II 
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^TT^TT — ^V9 SffftWT ft^STOT- 
f^T TO S fa] tefton TO%teTO TO ^ 

^r«n ^FT Jnpnpnqt to { I-"} I to faro 

ffoj-^TO ^ TO5T ^TOtef tete?ft-gte TO qq %<HT 

*m%ter qqftTOTf^iq gte q&%telq WRif^te w 
R^foteftOTHroqt qterr to { *|r } l fteftwfa ftTOT- 
te «srto ^s^^fTOTs?teftqft sf&t ter 
*jte 5TO§q%te *jte m\ ?R I ^Rlte* qqterorc- 
wft qtTO to { Ji?} I snterqfa srr^ro qq t^ro l 
sroteq qteft {*••"«} l <#r “"ftfqqTteR-** 

TO qqtsti” ;ft fWcgqn'Wfa sqrfa to, sfto 

jrteT q srot i $te qteift srot I to snfcft ^rr: *teq$rt 
JTO to ftte qq* qqqqTf awto stir* qq*s?tefa i 
sr q I $te qterft 

gqsqqrwU sstofto $ffc-q*fr ** 

qqterte W teterft qqr mg^^TO^rr srftTOsr to* 
ter sjrar srertete^ *i?jftte I anfa qq qgqr 
m\ teftq # 1 TOtefalw q i«$ totSt- 
shto^ f^qqqT%teqftqteqroqt ter 


M srsrrfo i 3, <teit ftw> \ 



w f 1 1 sfforfto qmssnfam qqqqr #:-q$ qto- 

\ ^ o ^ ^ ^ J 

smgqqt q?Rfqftqfa toqqtfto sfaqr sprarfo fto 
5TRT qsqqqr qftoft tofaq, ffap\\ SRT q^m *mi w 
SlPIsqm I STHTfaR* tot/ 4 r " l«nftvr^flf STT^t 


^qqftRRrff^ffotosqt qtsqt m 


| ?0^1 [ 
V - y^\»; 


iqtoto 


r f 3,v ® 1 

\ *Oq<f* f 

I I 

l 3*3J 

tot^l ^ rff f^^-^TT%R^CTRf qqt ^ts n%Rt ^T 
storst mm wwi^ qto pt: qnfcfa $rt I 

ft#nvi#r foftq qqRqqqqq^ I qqrft qqatoft I qqs- 
flftq^jtoroT qqqt-q^to l qfa qqqftftoqqtot 
10 SRteRiqT togfrfr R & qdlfcqwH q fM^RnfSTq- 
*mt fm ¥* qtotenftqqqrfqq i faM* 
qfqr?R ^ i toft to q qqr qq to ft d qqT tor qqqr- 
S fetoto r ffatosrt q faqf°Tt m\ qq I qq ftqfito 
qqq^qfit gTOfifr %fct qqiqf 3# £j fa qq% ^T- 

« wcrt wuCtowr toto^ to m qqq> f^q; 
qsrqqtoqsft snqqto qq: qq q$r I 

p^q q#t qqqqR— toto I rhrt qqiqrofTqt qt 
. tftasr qi ftq: srqftt-gqqT qqr qgqt qqRqqR qto qto 
wzffan goRto^q qqT q^t%WqRR: to tofqq 
'•qqwgtqft:* q qpt qqt snq: i qq to I q-arosqt I 
qrasqj roreiri} I qqr qqfafqqgq rt tot q^Rtoqpr- 

qq: qfts r^tor tot 

*qg4 qqto qqt— 


v* ^nqp!trmTqm qitiMtot 

*tm \—' qqT qto qqqfti qto i to qqi qq: tot & 
to to: qsqtot totoHjfto qqT— qtogqr amr 
ggr qrt fggqr qrqrfito qqfRqt sngr ggftEiqt w^l£Bt<sq- 

\ ^3^1 





«r(^>®#R3^ w fo raft m toi, ^ w m I 

^ q?8TRt ^r ^ 1 #r ii 


Tffllfcrai JTSHn^vnsn- 4 

msi^iht n ^T^T swpr i 
ftnsreft: 

1 TfFdr^I || 

I ?TO— mRI«RRM<*IWI^IW I i^qt 
3w*T toiw 1 5Ftor ?*mr: SHi'tsTfa^fe:, qwPIro- v> 

fofi ^MAi 4*4, §^fa$WRfy 

WTOJTCTraift STftgtfWft, 

srafarcsit mw ww spm wwmm 

sRtronftan i TO*^MkR«fi#iwiwiWh^w^ 

WUHV« I srcfrfai sto li i*» 


SJQ\ f « rn'i 

shttst 

^T SRT^fWn <R*T I 
5^3. rJrftq^T *« 

fcforfKIWr f^f^T <55«m II 
V^XT FTrT^f^m^Rpf 
f^Tf ' *TT *IFR^ SR ^ I 
ft sTR^Tf 5?T 

II y, 

snw-^wi *n$ f4w^f^R^TS5r sMinrt wiw g qj 

31# 3HR373: # w* 

5?gftftfarT *ra TOt «R^«rm*wns ^Jnpj^^rcft- 

tnwr |*jchh»i*| na mgmfe/g\ fiwBftnA » n jnniVjHMmi 




? OT^rrti i r qtf ( 5 r> c580T infarct* *rcr^rrfW 

5fl?U 



K* afaaffoam. [ MHfa- 

aafoft aarifman aa$i to aaftamsaa to ft qa rafere 
£foa sramt aa aaf^3$asaWa$rai aarm 3ra v an?* 
faan i arn^r M ^ aaaf aro #am asaa^Rsamiat 

a^, to {’'‘r 0 ’ 3 } i rr^ts^r faftas^fa amsa 

'»i^R aro $ft:-anf amfc faga: anftarfosnn fafta$aiT w mR- 

mRlnaaT 3a$ft ftaten, TO { X33 H# ,3 }$ ^t'Ti'Rf 

%fa:.faaT, aHT%faa pmnmTsansfcna: asritar, asa m a^- 
^s#b apt ftaaaat ftatea-ft^sa aaftfianft m z&m tot 
,# aftftfasm $fa:-a^r qa; qa aTa ^ ftsf to ?&a fafca gftrat &*• 
%gasa qa man i faapt fa^a gftaisat ^tt^t aa I qfa 
arf&marftfff faapt aaft {"XV ,3 } fssraa3iaa*at aaawa- 
a^ arafisit asfsft ant an %fo an^ia^f rqa- 

a^, mi { * ' 0 1 r ’ 3 } 1 33* 3 *# $TOTO§ aSftam aroint \b a- 

aats^r qa$w $ft:-a*t qa^fnasnasrasTO, saar faftaar 

%TO 5n#nftareTfa$rfa3ia$nnT qTORtaaai TO qa#3J$- 

f^qtsqtqqflfiqi 5^TO j^^? 3 j 

traqaaf amsmftar?aaiTOfcn asf^fpaifafW^ to- 
^rofa(a0aiaaRt fmaro S° aaiTOTOmfta npfmranTO^ 
asamRRarf^t faar aaft srsrro^ aai^ 
fan«nr^i%fa$aT: f&ai q^tnasa iarq i ama; 3q#qfa$rerf%fa- 
?iRft aaaTnantna&aT^ i aat ssq apt qa>flr(ar)- 
pat fSfoa aa: na$fon?arfaftmnan^, am am aaro 

** q^tnasaRia;, at 3R&n qatf^rerai gfaat q$tn%mi am- 

prcitff fapt mmffcr^ sto* nmRraTOfcRtamiaaar ftat- 
sTOJtoairoaif ftnisaa^, am a^ilRRa^ qairnTmamr- 
ai^rTO mra* ana;, am {X3»]2} I am aTOai%raa^tar^ 
nmmaiffci$ mn qasiaitf mr^aHamTanc naiagf^i amnim^ 
^a«rmaT%a; w#t* i am am mm an ftmm- 





srraifo ^t *rcr 

tot fNiteiT^b^ sH^rfaftOf^wiT m 

f^Rtsirftsrasr wt 5% 

*ror { f |o^v 3 } jpr mw mfi&m «* 

f&cTTfr *wi V9°3 W s jti^ ^ f^ias^ 

Wt *roTs?q^ 3? srr ^ ^mt araraifi* ssfiWnfwSHfr 
*wt { * • -5« } i ^q%: sresft h^t:, sr <? to 3t 
snRseptamt *rten m l ?« 1 ^sw ^terrf^TTO I ^ #r 
TOfHt #T ^ i *♦ 

3R%$: #ej— 

SRRT IfWf^T ^3[ ! I 

*rofer wi *n*i-»Tv*mn *rfaR^ ll 
3TCT Rl&T RTW, W— ^RvaRSIWWlWM*! 
WIH<^RI I ^Tfxrt JTT^flt fSTP'* 

TOTCOT qj35I^T-?RR|»IHRl'9l<:RR^|\s^Rt'8 I 

sRfsfaft: i msmm <rftwfar mmift u 

- 0 &&— 


m $mt sroa^rwns—- 

fTfW^RRt *ibR ^n a rfeg 


;: TO h' 


wrot ef I tosw-s- 

tg^: 3T#^% r ^ sreT-3<T% m\$ m fai 
^ ^ flroffet srrftfa skrh i ^t<> i are frwm #bww 
stcito* # ^ ^ 1 i $m wft 

5r^$«rcnsT^rfasr # *4fa$fwr to l 

3R i *Rif * t^rwra: i { 5i;l;l, ? } 


tnrf W*t STT^t ^WTW “afcR&$ &RTOt 

r^Rterci tfeansqtfti” frnw rirtt |jrr] I w*nte snr v 


? 3T5|K.I R ’ttM: l 




L HTm- 

mm sfar^ar srt^rerat m. vmk $^n*f 

{||| } f^wTOFt^r foa»n^ *r*n fo$pr «^t sjrt- 

fwfWrer«n f^pir £t srran ^ { j } f?re*n: I Mft fo*pr 
^mn ir i fegTO^t strt: «r{? l *ra »^rr*rcwr * tcr- 
qjp^fr ^Jt follow ^t: wsr flsft ^t: «T^n: 
^Wr m. *rcr { *} mr& fo#$- 

^nr^rito, m^} srcraRRTf { ? } tf^tsRT jttIH m ata- 

^rf^nf^iT ?rc I t^sr ^ *rt 

,o {?|0 ^ smimrt q*n ^3jmT^ 

'T39TT^ I ^pn: w srrar: qar^f^, m {«} m mpn 
src w^pr ^ mv ^ m i m 

ftfa: $rcf *Rt f?T ^r fostom, ? ssn l <r: ww^Rt 

<WTOlftS©*jl|Rt <Rqft SfT^TT $- 

m W {?!} I 3RT3r<Rrf ^at5RT*RT-afa* 

^TfoRTfatt I nSITOTOTtlPglTO ^rtstotr^j- 

W{5v| ; 2} I m\ SRHRfW 

jRSRft OTrsgRqipn mi ^ I ^:- 

q^Tggon 3151^- *trt fercffa I cr«iT ^r mi 

*^5n»n^ l m s*rRf ^nrcraro- 

^rt asamftft srmT sranfo* I 

m, m { i:?} 1 af^^ni^iircfowrcttat mmj- 
a«RfoRTORi saR^tuft ^ af m l 1 

wrt 5 ! info ^T <PT ^5^ M f*RRt ^TTORt f% $Rfa- 
v* R ^ T g- H^ffrfefonfc I ^ur ^foaRTfo^T *ft fa&rt 

^r m ^ ^[(ot tor snr 

ssajfcr 1 

rforc$ *rt— 

^T^nt qq uHMK ^- 

*• r I!’ 


S S'sm l 



mmi — sroq ^ I q^qurift mfa, 

mm ^5 %^55 $stjn i ^«n 99 ^ttM TT^^-n35*rm£- 
I <r«n m sqrfa 3^f^ift-ft9mTfN3Tft I *m sro— 

{ ; I ; I ° 1 1 1 } I m q>Hb, *ror fir rof “& 

9q(3)*n%?qfir: to?” qmsq $n wf 9% ^r gf&rat $q- m 

99(99*39% sttst: q^ t afar 99 % 99 srf&rTJ q ^ mu 9q,99T{*}l 

fefi&sjSr 

srr^qforaf^i’j} m sresrRf q% man q^^fq^fa il^ T 
flfanSlrr: I fiOT Msft 9 % q«n { ’i} i 3%%<rcTf39qi9- 
^OTTOtsRrct wi wn'RTfsrr^ft q^b, w-^qmTqqrfqM >• 
«3 i5^hw^ w ^ q?qf<ir {°J} I q% sW 9$%9 

3fo^ mu q?#9^ l qq^sn^; q^sr^qn* 

*%&rHq9^ qmstqqq^ mu I 9 % 

srmspl^: qsfft^, w\ { 3 *} I 9%s?j%% 

$<qr i^ra ^ 

9% % 9 ?q*$, 9«n Hi*?} I tfa tosta 3 M ^ srrcr: 

’^FRcRT f^9%9fr9%%9T 3^1%^ q^r 99*39 m$(%l) =9 
•qi^j q*f^, 9 «tt { 3 *l 3 ?} l qq; H^FqTgsqiq^Fq^ 

qsrf^ft snqif^Hffaate 9rc#^99%9«r m I 9fa 



9 %^ i «rrat 99T— •{**} i 


mi (5 f%2[t s:r%fa:, w{ 


f^rgoTT: qq srrlN;%%!, 



■ mi qqifw ftgqb si% m, tffo- 

%q^jq ftrn i qq: qHift(90ftron% sq^Rlk^c 9% 
3*9 q?ftft qsjforftsqTfa qq 5T^wn m {*»} I 99 qfa I 
ftqwfftq mm\ n 




ftrawresfsRR; — 

fV, - r . „„ ,^ , 

towrrtw wiw Fn^— 


^qrfVfa«Rm: li ^ if 
m swm— qfwnfrrt 5*R$f&jtanRR— 
$?rcirfa i «nr srm^, crat xi^-wrwrcRft <rt $crwt 

q^RRfew^nf fa^-qR w%- 

,, *ff s^fecmRTf: I RS^ II 
*• 


’sft s[WTi sfcjf^ ! 

<^tftt§ ^ tr^i 

^TT^ s4t| ’Sre’STFT r$4 
SR^I 5**%^WsT*WS^ll ^V If 
* sFn^m cm z?m m 

srwt rsfrt 3ti wai^ i m m$: i 
$ 5W cf^T -*rt 'jprtft ^ft xfecfR l foE ^ 

$SW, 5TW WIRT cIR 3^ RRt m { SUMS } I aw PTO* 
imi wito^wrtrr ^5F^cn|cr^ 

*• gq?R 5TRT 51 5153^1 R 5T ^ R I cR! TO- 
RTS. ft»T$ wn 3RT 3R«T 5T3RT I WX. 

*3^3rWfRTS> *m{^} I cRtS&RIf 3^{ sj^^tSRrl 
“m^f iRif^iT jyjRR *trt: writ, swr «r^- 

W»m#w> *m { 5 J | j? } i cr: xrrs&crts *wt qspras fh>- 
»i.wnpft ^sffwfaRi v'k SRsrcrofir strt: 'i# { R;> sratsfo q^ 
f^i ^RTOTftn xhftf*R: wx. XTfa^(s?)TO3«R^ 
*m{^} i<r mu&t tor# sRifcn tfc- 

ftft# 3^PRT *m { ? I IH | 3f5T SRRTOXRft 

3 A * i 


t »nM l * srrlM i 





* srmT i R^ra^roro- 

T& W&K 3*^ *m {*} II 

am i sfsjT <rcn% ffcra 

sroft ftfa: I snf 

stf 4ft-ftroWm <rt stswfN; m mr ^ m M <* 

i mrct *rar { j | { 1 $ ! \ } I wt 
jjrmif aroraftt* tift m*rci§r. I <rat A *rcfrcr srmif^ 

wu$M i # ^ mw *i%* *m- 
^tWlR sit^ “sfcf% sftg $4 sft wprwns- 
^5 trt fejpr n$t ih wlft mmtit f$%n, i* 
sriR^Tmft ussft “wtttojiM 

3^tt snromR^ mmw i 

^r: "atop&ft” smifaiT jyjft ^ srcft SRRre^fr, 

sqft *r sraRfcRig; stcsiht mi srer^r w- 

m {'<} i ^sfcRifgre-w 

w\^t {]}%5ftsig ^5 srW ^ ^ ^ rt^sj <KRlRt- 
forf^^3f%fam*r#rT *wr mrc* { ; »}i «#r*mrmTOt« 


I R*TT OfttiMf 3TFR1%T5- 

RPlfa%R ^rt sTtot- 

R q^t s k qR^fWrfr qgsq snft ^Rft $rro rrH%&- ^ 
^3f%faR#4 ^ ^ 1 5 RRsft 3 

m^«!3FTO #R^RRr(?>R: I «R 3$T I 
f^RRR^R mwt II 


ft*l5Egm% $TO* !W?- w 

gqrerw ^ i’ 

3RTW-3<$fT 3R 5RRT SRtSfT ^T 3^ I W«n| 
*riW*iRt R^-g^ pNif 3Rtsf i^jt fearer irr- 


S srPiRmjR i 



[#?&- 

*rflf svk 
11 

3riti^TO% — 

^TSm^frPT fJWTCT ^Tn ! 

*« fe re^re g^qqfa: i 

*lfkrT qf^ If^T rT^T q**Tt 
c[^fkfr«r ^* 3 1 ^? ir 

sqrw— faslrc-ft wk #&r ft- 
gf&rc f% skftft ra* i a JnsfWt i m *mr: {|||} irtnf- 
*• fcqt wn3q%% frqraT^ wir- 

TO&rfaf f^f^ti m I qqts^ 

qmi^R^ ^5 wt f^” sfo grTCT Wlf fegTOqt 

wn: i^ t &pt wrn sh ft^qn I g*n wr f^g^n qq mu 

%$t l *£tawra% $t wr: 

i 4 *mft#rai arsTR^W: q°qqkfa($)$r?ki 
tesfikTO tera siran q^ fa m qwrq^(qj)^f 
$(£ft s*q anfa qwrf qn# it sro TOq*ft«rt 
ifaqn I qwfa «mn { 3 *} I sqqsifa ffapfakrcfqrck n 

m q«n— TOt I qtfHsra wit 

**^fa-$qifa ^qkt to-{1|’} i qitqft 

srofa wm wnawsrsnfa* I snr g §§sfo wn*fa pii 
qmyftffa q , 1 fato ^msq^xEf^kfe 1 fat *mfa wkfar 
wrow^ far-gfa ^ ^ 1 ^ skrlfa qfa *^%*r ftm 
mz\, m\ \ srfatqf^q*^ wi fa * stto fat w- 

^ qssro qrn vm** 

*mi {’} 1 sqqqtfa s^qrewu mi 1 fa 

fa«r 1 ffaw^gw stow n. 





fawnroTO- 

wr iws— 
f^T vfahtTtej^TTlt- 
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^rfonft : *r$*rw*^ fafa- h 

^ faWr ftrorr §r^m u’ 

«nw— fkfcm l 
si^i# <rt s&nft sft ^T5 1 

%mm ^rtq#T f*t $ ^twh 
urmTp^nfeftft ^t fafonfwft 3 ^ 5 % ^:, snfcf aft- »• 
qft ^TJ I 33J TO^Tf 1 Jn^ 

jtm: qft sift 3^r 35 ^ ifosni#* 

sfJTftft $^wrcft-5*<rre^ $ $m- 

foM wf: 11 

q<s * rfr &k fsrfasrc^ft w$t 

^rnfft fofftfft ^ fesr # n' 

oWIT— I *m l *rft i *° 

^r TO<flT5-*repkt w fairorerofNt: 1 

smfcnsw f^mt ?wr {’5|j} 1 
^r f^” ^tt^t srnif ^rg&n 

to, w { v v | 1 3 } 1 <rats<rc gwftfftft sft 5 *srta- v» 

tft: q$#r jft^r f^r, w 
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^fq^rq^TO^TOOT qiro^TOqpqfat I toit 
qqtf^fa(qOqrtqi^ 0 STOqtffc^ qpHfa^qn, 

to {M i 
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sra M^^fTOif— ftftq^ sraHftffc qft%3qtftt: i 

** rmi { tf ; | . I } 1 qq srwf #qft$rcqiftqr feguns- 

qftfo: sqfWq *N > m Iqrcfajq fiNfcq;, to {’**} i qqq tot- 
totoi* “qmrqqrqqfoqt qtffcnsV'Rifcn fqg*m qsq tot: 
qaro, *» fq^qr q«rr { ’ 5 } i to toito femt* 
qftrft tot sqft qqtsqsra&r, to { »S} i qqt qmq^ ^rf^- 
,o qfl^TOq^qra^^(qj)fq(qg0^i 
tot TOfqqrft: I to jtttot| |i ssq sro, TOratsqq^t w * it 
^ qqnt tositoj TO faft* q<qrc:, to {’?} I' 

rtWKnroni— 1 prcfo p pmfa *qq { i\\ } I qqrtaf^r 
$qqTOTO irfto q*faqt: qftfrfi sqft qq srq qq: I qqt 
p?yq ^ tot: qq. i to qpilfa TOj°ft ft i qtfq 
qrsqf wt 3sq ^qif^r sftfa { * } I 

m ^%r^TOq-fqfq^«qt pt qqft l sqrro l slftift- 
totT $q qgqf qiqt p: rqs ^ I ?qrq: {*|?} I TO^ Ripr 
fir-roro ^qfqrf%q#% sqft to qq^q: I <rat 
* o qq»g»q ^ ip i %qTTOi^r sro §tpi i aswfa^q i 
TOT %m TOi:> TO { !*} I P fqqqiqi(q)fR{ to: II 

ftnwJh- 
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3iq faq# TO^qiq— 
fqqriWH^fmsqTf#r:, faq^r ffoftn 3<s' 

sqiro--$fofttTOT sTO3$stgq%Ri TOigrator ttcr- 
TOi $fa: TOtoRiqRRTO m mfo 
l^ro q& TOf&rftjqiq$qsrq ftpr-prow fafoTOft- 
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TO^ T Rf W?f %}% TTK^n^SSRT «PT *$ I 
%* ! <rnft %strt%, fegTOTf^nfa ffar** H ^ il ? 

rtto — vmt i snsrnfaTOCTTOr TOftfa i -mi s3r *$%• 
fa*%, <rt fa: srof fafa mfffi i^ srorot ^ i to <* 
{•;!•;} I^w TOTTOrotfan^ { ’ * | ’5 } l siRfasfo ^fa<w fatf* 
■RTO 3 TRTT: ^rffifa fafaffafo&TT to I sffa^t- 

srofaj-srfa tejfa «R»[ft]TO W«)firaw wfasfa fafafafa i» 
iteronrTO {;?} I 

Sffatfa I RTO {|i|} TOifpror^fa- 

ftfanlfaT siRfasft fg-giiT sm tot: TOSlfan I to 
TO^fa: ^R^r(^)fl^^r I TOtta in, TO 

fat prr I ^ to^ I * 

fafo)f&Rft to ^ ^ qmt to {'*?}! 

TOTfaTs— ffarof srfa I fafcfaTTORrc: {Ml} I 
m RTOfofa, to 3fa$ffa$$pr *W *R l fasKTftftRTO* 
to faftrgroR^ fa ftfai sfa sto tot* w«rt to { ’ } i 
3R ^faTOT^TOTO { 5 1 1 ) I TOft TOfafan&Rfifa* qfl I v 

TORftfa Wlftfib^TJ, TO TO feSTOI^ fa ffa(f?)R* 

3fa ft?lfa $TO ^faf TOt TO 0} I fa ffaffa: TOH* II 

frrafaTO*r 

ffaifa^ wfa toWs- 

ffafaqfe r frrs^^f-^% ftfW f V* 

toto — % fa f^-snfofnftr: to fa: ^fkrffararoc 
^-foqfa^TOS J > pt fan 

? f^nsr l R ‘TOS^ff ftfaW ?fa ( 3, ^?qw | 





stto Jm^rr^ firorm (?«r!) I 

ffcretrfa qrfawiftr, *wtt ^ n 9 
*tmi— m> fWts^ jn$q(fl$?)%3sqn *n: 

f %\$t qiqtaq* *r#% 
R ro g wft f W qq?%% wf : i trq *qqg; i m m 

{]\}\ qteasw sj^ftsfraT ftw- 


^qfa(q>)%$rcft qq^q^T 


qtesNfct i qqsr srqffi* 


qfaqfo sfrWt^ ?% ^txF^^m^r 
i» rKq fo qqr qqrasq ^#r%^ i m\ fsgwqq *tm <$$tofq- 
51 %: i qfaq; fes$q%% I arc &£ tourer 

^ TORS^M ^ % 

qT^qs^m^y sim q^nm% ^t% sqtfa qrsfWnftwft 
wsqqqft qiqfaq^ 3 ^ 5 % i ^ sfo n 

%#n (rffo^rs^q 3 ^ w-5i%5i^5Tqq^5r%wr|“ 
^nirgq^ito mfom srafarafqfqsRrsro qte^^wr* 
5sw qT^qqsras^ f<t qqr {»j} I *rmmnftor 

3TT?rr q^qfq5r%«?i#qr q*n { "}\m “$*qi qftaforcffoqi- 
*.fan %qqq q«n {<*} I qq to qq;q%fqqraft ftesNfcr, 
q^r m {’*} I (^)^qfRiqqi%TOqKqq# 

w ^gifi srm trsp: i qtesrrcT snqT«i<qR: l foq- 
ftfam 5r%(W w\ siiqi qw ^#r%5r%^Rt- 

srtt^rt^ ^ sirar <wt to{"|!} i 33 : “^fJRroft fW* 
^^tpit ^3*qt gM *r»r€t qr^ft «nq%:- 

q^nrch 

q%t <ftr %q*t qqT q qq <mq*%faq*i 

ttf q$r |qq n 


? 3®§^| ^ ^^faptoftq *&% I 
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srcaftarar a$T ip&taaaftf&Rft I 

aarra aafaa^rftafoaar as*r ^} aaftaforl^ftsTaa %$ fNr 
aran aa aa i aafarasrcaf* aaaa% feri^wsrer 

ga i\ f ar*af s*t 1 aaa&-£T*aT aaaa^ar apt a*a t aer, tia h 
fb#a ^t ^aT arsTiaft atsar aaT { t } I 

atftatTOopara: { ? } l 3iaaaa§ to a^faraa fer!t %5%&fa 
%sar aaasaar aa*, if^t a*a aaar gtftat aiat aar {»} l 


{:} i aaraaaags sfo aa 
a%j^ia*Wtg%fa %5;a: agaRarcr sr> aiwrtfrh* 
a^a a*a aar { 5 } i <w 11 

sra ftaa?f asaaa laraars— 
feat a^aiara^ few, fefe aa aifefeaa ascfer livin’ 
sarear— anraraif m a^ta aaaifftarftiaTaasfea sa- 

af fcro a% a^faafoaraasfe foa% agrafe fta aa aifrr- v* 
foR-afoaaTfeTt Wf: i 

aa%a;i% aa> aiargsFasrnataa fefta aiaraar^T^rraa 
aaT araaranaa ara^iarfTOaaTs-— 
aa aaTar ^Tinfwaf 
a^orf fraT saarfea fe rTTara; l *• 

sna^a feg^ 1 af^ %fer ar^r 
at^ra^r feraasi aaa; II va II s " 
aas^ I aaaftnswar -mi {J} i m amr^a^^ 
csnf^aT safest arm: aaftaaptkr: l aaaf : arraa^ Rf^a aar 
{ 3 ?l , ?l*5} feat aft aar aaftsra; aattaar gfom arm a^ta-v* 
aaPi^)aatTO^ ? Wl saafo aaftam gfam arm: aara<r; 
asar: a^ ftaamaa, aar v W I aa atoaaa fawft 
%at ag«Gmar aat aar aaror agar foat ait 

arm ag:afsfea foa% ^rar (mafytf: *m ra^ sflmrft I am- 


atfsnfrs i 




m {'•;;} i 

tonto torn ^ srrm arror, nmwti mv m$ fato?* 
H *r*rr {’1} i sto arf- 

'ft^n TOsrratos^srero *& ^ ^ ^ { » * } i sro 

m w *& to mimv I m\fc 
mn *tosrfato fsto srrcrfa* {r} i sr^tow sror 
$fo*-*PT 3R^ qfa tfffitorT * tot 'STRT 

I srat fsto srtorc ^ftt, *r*rr 

w*m w{^ 3 } I ^rf sftt srem ;tot srtor 
^ i ^TOTf^tol to to-tor toram 
^ *r: s#5rtoto fft l ^^-^wpprstorcrfsr 
«^Htorr *n*t %** wsltato)^, traTfi <r^toli 
r, *wt { ’*$ }, 3*to< rft «rwt^ I 

i tot *r*rr {?} i 3r\wrq& 
<sr i gl^prtof to spftfa to to^Tftor^ 

toft 0 #r to «£fito 

*torto)f£to>*t *m {*?<} i 

totoro-tosr %r* i ^mt {;} i ato^q «^rt- 
to to toft totor to TOtotorar^ sra toto- 
• Hr top stototo to srtofoto, *r«rr {;*} i 
*& tore: ww II 

V* ^raSR^R^- 

m ftto tm§m — 

s re sr i f fe l tototo *re q y*ug * II v* H* 

sqTw-rn^x, toto^wtofto^toto i$tot- 
SHft^toNtotot to ^ tofi# swtotof 

^ I vre«FT^-“5rffo^rr i4” i 




forr wtf <wnqyft Rr- 

ft*n W * Rfq 4 m mm 3 % %v srw^sf ^:qto|faRR <R- 
t WR$ fa *% OTrifa% nf&Rr^rf^rt ^ro-fwnr- 
fSRTfftfa m$t i 

sr ^TOfa:— * 

srr^nRTnrfhrf , %f| fim! ^g[Tfir ft i 

r, JnjrrT *ri^ If ufcK ll vv if 

qqift-q$Tft ^ffaf snpftft srr: i ftq TO(; | 

rri {*11) l snr RRs^^^^faftfanffan* 
^qw 3<r§ft gfaqt W s^t: qan^q^ ^srffa I 
i^firer^ 3 trt qWfasqrerc;, mi vw l sri s^^rr 
^ raffasr ^sr*rr fatssrc^Rifcn q^^R^RR:q*Nr- 
mmt> fat qRifRtoft fat qifa rr: $rt qwRfa, w- 

VW ffafa q^T^R’RIRtelt 3*4 f$RT fatft-v* 

sfa: I i^q^T^Rjqs^i^ *fa;, q«n { ,3 ^ 3 } i 

fats^r sftfaM ^R*mi%ffaRT ffaR; faRRRfaqfflfft 
sfa;, *rcr {’l^ 3 } i mi smffaRs: gqfa *fa 
Wit M ftq q^rRif^ i 3 tr4rr wfarftfafa { v * ** } i 
q^rr ffaifat ffateq w { **25} i fatsR<rc$ffar- ,• 
Rif^ m tort Tftfafawraswt mif ^RRrfafar ?rt mi 
^R^qn%3[f«r(q;)^^, q«rr H 3 } I 

i I sfa Rfa^i mmm- 
snsfo^ aaflsfWgr m^ I m mw- 

ffarsr q$ =q^ fa q% 1 3RfaMjHf^j^%jr \v< 

ft4 %Rpfa*, 3fa 'ftqft ffaterfaft #r fa^, *rt {$} I 
ffaHtaw* l RR: {’|J} l RRgqRRrq; sdfaRTffaTSR- 

ffaRT TOfarfaS) fa> fa gffa *nqr: ssw*qRiftssfat mi- 
fafa i <rat qft^^%4 mi ^im£l murfl fates 1 mr* 

{*'25} i mt mm® wmftmqmqm -* 






*Riq #sgrirrs^;qT qfaqT ^ I TO-TOftqftqK TO' 

ftqrfqgqr:^ tot am^r, qrof^TO*> to { '?} I 
qq: qqi$rg<»nt to* q^r q^qqqqrfq(q;)fi3^ I ftgro 

*» 5 nft qq qqT {'**■} I qqt qftqfo^facqiftqT |*- 

qro wictt^s^t qfafa ff^r qqT i^qqqqrft(q;)fi3rcft 
smt qq qtqft qqr { «, } i qq to# qgmi# srrartFI qqfcsr 
qHf^rafNfcr qqr { * '? * } , to q^tqqq qrfq(q>)f33r<ft qqftqw- 
qifi to {»«} iq# TO^scqf t srqff^^ij 1 grqifqs* §%fqt- 


I qqqg:TOTOf*q q$tqqqqrfq(q>> 
{tot stqqfift qrqr: qq^r I qqr q^ftqqqqWqdfsror shr*- 
qqrqqtfit snq to? I qqr qqrqf qqqqft to I to qqft^$q- 
qmrqq^ srrqrqiqt to {21?} I qq ^^groq vmi q 
qq I qq* «ront ftftwt ssq q^qjq , #q ^ qqr {2} l 

TOTO^ft qqstft qqtqqr qH f q fl ft^ q r i qq: 'tot qfo?- 
snftftrft qq, sre q#rqqfa: ftsRft I qqt qqfa§faqqg:qigrfc 
*ft qra:, to tm tvs qg«TO%<r; tot I: n# sqqqr q i gorq^rq^r 
qq: I qqr qqftsrfagqT q^qqqftfisrcft ^to: tot: *r- 

*faw,TOvs*o| i gqTOfqsrfoqqr, qq: qqTOrftqr qgqrqrf&r- 
qr^qt»t ssq qjf %qrfTOr* q^ 5 ^ rfft, to { 25:5} 1 qq 
qq$fw f^q^rq^rqq^qiqq# srrqr q sftqqtfq?) ferorftqT 
qq®t TOTOfqrrqq^ qrqTTOqt ^€tqft *mt t to {5} l 
#r qqqq; ftrorenft gs to qsqq ftsrqqrfqr wt frq- 
^qq groqr^r faqg 1 

srq gtftqtTOTOrq: {*u} \ m TO 1 to gqq- 
<$$: ^qqqftqqftqT^faq sqqqg% i*q#fir ip #rofo(«)fa- 
stft, q^ qq., fa ffa% TOTOiiTfafa ssqg, qqT {?} 1 

qg^qriqrora: { M 1 mfo qj fag qqq g# to$j# ^ 
'•ip qq%ifaRqq ft# fa q% ^qfa ^q ^nwwwto ; - 



fofar*] % = qasq* q* 

*?TMfa FWT tffcfT (?) l 

pi* ii 

jfrqqre qqv- 

r: %*im sr^rm^r ^qifircif— 

*ft*r $rpr g tr qreq i foqj ft «* 

Trftr: ^TnrW^r^ *q si^t* I 

s^ftfTT ^ ?rq#r to scft^r ^ ^pr 

qtf ^nsr ll ll’ 

«rn^T-§TOi qw^qft ^ ^ *rqft I q«n 
% *reimfr qw^fcqr* ^qiqtffir qqr ^qsr ^r-v* 

^ l q«n ^T^T^urRRrw sqreqift wmt wwti qiftrffi- 
OT^rtoqqtpri* qgqq;: I qqt q^ ww wiqifW p$qT 
^ qii* I arqq^-qqnfqi * 0 R qm sqfo: ^ q qn* I qq 
faqisfo qiMfoift 1 q«n ^pninri^RV^sr ^qq^foq- 
qff^l jrfft 1 m $rq^ qff^ qi 5 %q qq ufamt ^t-w 
qT§ qi^-p^ qsfJi^f: ^q qrrftfc l qfoif q* %q 

l ^qtai-i^q q% ^•••qqrsfo 
mft I qqT sqtfST ^ sqtelT w sif q* 5 lf*T qqfa 1 Jn^T- 
qiqqg fo 51 f^*ITOM I qqT q*T 
fin fi w rag^r f%^f^fcT 1 m sqten qqq^iqd^qra^<jr*l *• 
^ I ^W\% sqt^t qq^sfo sqftq^qt# 

s$faj #w ii W TO— 

“qft *q $qqq qw ^ qrqifaqt aft* ^ 
to sit* s p: # qigorf^f^ tnfaqi ll ? ll 3 * 
p% srcMq qrcq* q*T pi *t&j 1 
srfafq qq |q*iqq %qtftqq gq: 11 q ll”* 

^mqkq stPi^qisq^q irar^* 1 3 *iswsq qqr— 

4<< M qsap^qqfa qW 

p qg qgq* mpfa q^ 1 1 *• 

\ qfqnpRf i VH sftfTO ^ T Rrm ; I *-# arral 1 
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53 3 MnS- 
giftM gte 3pftnfl: ii m ' 

^TRTt— { - } 5^53*55 3^ 53, TOT ^ I 35 W 3 : {-}lWt- 

*t&mi M 1 mi* mi Ml {»} isg®rft53 

3^53 3^1 *m*{ ,:, °}l 
TO^jNMrcfcft 33 ^ Mra* wfcn pftigw 
35 ^pftnflMror 5 $* 1 <rcrft 33531$: ^ 3 °r* { M 1 m 
3g$3M-aHM pt m ffg^5T mi 

Ml: 1 sprMl^r srMtft ttt^t: g<ror *rm- 

*• #Hhr:3«3<WT3 33T M) 1 55551 ^^ 3 %! ^tererft- 

I3T 33 ^ 1 3T5 jpmii m\% mm II 

*R 3 TO 5 I«f WIHTT^J— 

m I m [*m]w»mRT 5r srMr 5T *trt amiar 5i 
3 rtM g®RTft ^ snMrrcrpTi: 1 mi <rt 1 

1 *R3mt I3IW5— 

ft^n??3terST ^^Tg ^ q ld t? r 

55T^n-^fts3: I snitspt^ l <rat 3rc srfsMM^ 
sirasl l^rwft M M 

JTRIT3%5r aMnf^T 33T 3rlcRT3^^ srrorf^ftjf 
* g ^ 1 «ror s^craft M gM *rc#r *fr:, 35-3 

m Iwfi 11 

w Mmarpm *M:, 33 fM>: ^rew^rm’ ^ 1 

WTR^ g^TfTH5 *353, ^i^f 3ft ^ ii 3 

** ^ ^ Mm Ml 1 Hsg 1 «rra: 

(ft?) Jr«pmfs$ wMi Mrat d rit- 

w {||3}l55ftg35^3TWi:, ftg^d3ran^l3mft$3 

{ ra*fr&s 5 ?T 1 r srrfo*ft 1 5 g^rrfas 1 



*1# sir $ ft, fegiroft mti if, m { f | \ } mi 

slim: re <rero i ^ m 
{«} I 

*tct {;|*} i rerf srregoif ^ *rff, mn {j|j} i 

frgun: re mm re I \3*pn: ^ srraT 3:tre I ^ff^pr * 
«wt s^stfsjpnsr^ift stfct to, w {n|,f} 1 ?ra 
re*r^ 3 rraT sqft spftre* arat srre> stiirag , urn {? 5 }i 

sr«itoriTOlR[T^ totw*it tow! 

«rremro$t #r refl ^t, m { ? J|| } 1 mi Jrmf rejpraft*» 

<rcift fl^pr rer ^ l fs^ynr: i$ mr to, tot { ? ;| "} i m *• 

gre^^t^Hfosretre 1 ^ flsft stst: rere Xim&w, 
mi f { '* } 1 3rc i « < misre 4 >^ if rest toi% sire ^r 

Wrft ^TTi, ^ { ’ 5 LJ} I w: ’** 9 ^* fTO mtl reflflfa: I 
q^pn $ire mmi «ri kx l ref 3 ire*pr reft wm wre 1 ( 5 ire> 
;prn re srmr: tffc:, rer.{ ?•!?•} 1 « 

to^ srmT *npftfo «#Sre, *r^, w {to} 1 w- 
sh iw: *w$r ^tt, *r*rr { s?| t :} 1 mi 

*ca*pn sflnsftfafero ire^t H 3 Tfw 1 m r shjpit qf^W 
f^^fa($)^:$Eft 1 ret «Tfe*pr ret sttctt ^rfs: 1 7 fe*piT: m 
mm vm { 5 ;.|*|;} 1 sre^reirf «r^Rr^ 

swift’ q^Eft l m\, 

{":} i <rats;^ s^ft^ 3 .. •vnTTni v - -m ^wif&wft- 

($)?SKr ^ sre rer { i 5 ! } i\..«ft stork 1 sr 5 ngxKTsf% e 

wm Jireft— 

ft f?*rr^ 1 ** 

STTOTfrfTP*TTO, 

? sfrsgnfSr jt gros^ i a*irft ‘aarfw^ ^nar R^raHWftw’ 

qra: *Fmsq% | R-% WTWT^f TT3! I « 3TRt I 
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i sr. sretsf si ^w^qrafstow- 

qswfagqft d*R#s$tsfo q^^^ g qfiqf j r g aprogf&r- 
^5 ftfs^ 1 3 TO>rf%s mmwiidjfym f§^rr]*i^T 5 f ^ 5 rt 
|H i v&fa *$i mmm i ssfiti f&n sr- 

M st ft M 5*113; , mv ^ l s^ta 5 ^^|qtefs*qr fswwntr 
&R gfri ftofsfafaprfr srran w *n#ir q*rr {*} i 
3 T^ra^h qqi j;j 3 r«R^°r ^ftsefarat 5^ l raarrai 

ftsfai, 3 %re* 5 t^$ 5*113 i srrarasffsrft: I *r»riTOr- 
*rrcr mf&N& sirar vtftafaaffa- 

io^r,q«n{^} i srsnqiT&rt *tct {™j I witi «n^: 3 ^ 

i*n3 i 5 rraq?^^($)$ra 3 * ^sffsren 
wire! 5*113 i m i 

sqfrrfts «R3wra?W«WW^! snroft- 


arrofa 'mfk$r 

«’^hrRrfwft(«W i ;? n^ i srrarft ^r mft i ^ 

it 5 *tt 3 i suctt f^rfa(*)*ni- 
^ I *T^“ 

TOt l srri ^g?irqT%q^r(^)qi^H 
w%3 > to {’»**} i^w^TO,«r«npnliit«i^- 
<• m i%)mm 

f^rsifafafaH^i wit OT5S*n^l5rrai 

i OTfbrt- 

I mi mffa&fofa)Qfr 



[t 33 T {«"} I 3 rqts^qt^f 5 T 
5 #fe OTft *q *TCT 
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vifkm arwflfo m w {’} 

w { ivJ} I ^ stf fhfiWAf^W^Pt m{*'*} i 


\ am< <rt prfef^RW# i 
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3W fi;#n^nw— a^rcnBqramsra wft ^rerer 
^towi4ir[ m Wt Rift tot { sHliUli } i ^r#- 

5 ft st«t:, ^fe-araroT^n^g^ra ^ i grcr ^ to I 
Whrf* TOi-areggr: aroTsroTftgg;, tot q R i ft q g - 

g®TORt srm %JRfok TOT gM ST m 

stot sttot gfaro to graTft ^nftefa- 

I 3TO TOT 

{ * **° } II 

to g^TO^anror-TOR surer gtsgsrer gtesrorei TOggf 

grosrergt TOti^ro^nw {i|<|5|?«} ii^^sfti* 

mw>, TOTfe-3TCTHT TOTOUTWTig 1 5TRT TO TO I %STO*t 

$tot> tot TOg^T 3isr strt toto tot ^TWT5rgorr^RRr arm 

^3RgRf^(^)i3:gcft,3pi«rT gta ^ srrar 
fss&ft 1 qrofesfa* tot {<**•} i TOts*ftai faqTOrcrct tomt- 
gfM g^Nre ?toi: {,vl,v*oU5v.} i sfaTOrearo^gmsrr-tt 

g tot m to** g gRTftgsfW^srggw 1 

a*n gRt%sfa($)gg$gg3Rf ggiTOgnsroi srrar qfe: I g(gr) 
gRrftgTOgg*wg*> tot { ; v | u«; } 1 «rflg«r to* grar «rfe:i 

fi^SsfgggiH to$$ gisr «^rfe?RT- 

«t«tt {*5J.} 1 %4 forag 1 mm- 
sMti TCTf^v)q^rn9 gt*T%sfafa)‘ 
gg&iTgf tott to, g*n ^ri%^(^)^i1f^w?it toit 

gg^tg I TOteg-'^lR^Tf^TT TOT - { <1 v!« | ^<iv« } I v* 

grog&rggT TONfegfar gg* wgsft(*)WTOg i tot gg^gggr 
^f^faW^srcreft mm fagfag^gr TOrfa(g)ggiN> m% i 
TOgg to* gmr to I ?r«n TOgg %g£ggmft graT ftgfagfgrft, 
tot { ,.^ifU.u. } i TOTOftgfgsTOTT(Wt gre %s?fa(g)g3T- 







I ^faiTS*, {*.?S2} l3q% ^5- 
<qi$ *nq it qq: qpfaqqrw^ qqromqtiq: ^ qq< 

$q: qrf: rm qq: toq'H^t %mi i qqt qtesrgq fqqrsqfqWw- 
snq 5R^r mw m m*i$\ % m i ^ q qm- 

* ?fisw qqftmfteq: q»Hb I qqq3*qafo#^qqg&»r qqtqwsqrfc 
*rrq qrorcra tor I qft l srer ftqrffa5w#T qft qqt 
{ 2o ?j } I $sq 5 ^Tf^iqt q«TT % sqft SfoTfqafo TOTT qq^Rft 
srqqr q 1 src titoran^ qm it o$, (arat) $q£sqi wh, qqt 
wki qqfa$qq mftfk foflRproaforcrarift sn #r ^r qs- 

i* qqtaqr I ^ q?q#qq I m TqqfoqsqTftqTqTq(*t) { V«'ir} 
qgfer q>q$q5Tt, m W l sqft: iqif j qteq tow I 

3q%^Sf qtfq?J?lfq(q;)iqq^TSqqq qqft STT^T qs^ WT 
fqqfli, q«TT {^3} I qq qqTqqift: qqiqt II 
qq wnpfqsnA qsqqq iwi — 
w |f^r^5 ^5 '*WT f^ft- ! 5&qq frq^lq qr^TS^T^ I 
^WNdqfc qVqwqnpqff, IJrTTTqrTS^qf^RT iM^hft ll’ 


^ttw— qqf^%?a qnrT^qqlf qqfcr qmr 3 q?qq sqrgq^ 
qq qq: %qfttri ^i-%qgfaRtq ^5 qqftqg qm-q^qr^qq 
qni ^qmsnqTTqqgq^ 1 *rft ^nuT^rq^n ^ T ^ q t 

TO Mr^ni— l^fTf^ 1 q^sq^^qftqfsiF^ i<qr-gq- 
faqT qq- 

qtsft fomfr gqqs:qTqq%%qT fagq: 1 qqqfcrctf *qfo faft: 
qq& l qqqiroft ^ 11 
t $ qqqqqtqTOT i%inf“ 

qw r n qqi^qqj^xh 1 , f ^ q ^ rr ftrri =q | qi^l I 
HH qiqafq $ fr^T, qf^ fa*q% 3T*T# ll' 

wataift wqift qqr sHrp? sqfrfc qqr fang* ftqq 
qqraq i%qTOU ?qm: { , ;|?|;} 1 qq ftfa$qr-qqqi$ %qr- 

\ qfMt 1 q^8Fr^rqr <t ^Ar =^f%^r qfaoft” l R q w wqqq , I 









STT^T I zm *m 

**cp^n, *tct { **} i fe^TTf fo^kftsr ^ sffift 
^ I rniwh fs^r:, *w\ {l } I m 


3ftk , to| feprmft sirai: figurt ^ smnroTti I h 

P^^rT%?sk ^ srraft sra^t% 3 ( ^pfe* l tk faro*, 
w{^}lwteTf W{|} 

wN^srm: m ^%^n, w { ? } I ^iftaTfan ^5- 

fok w { * 1 1 3 } i flrgurn smkw&a- 

%^($)^R*, kpn^ft sttot srpr> ptt {’?*} I «rcnh* 
'qgpnt *ra srraTsgTf^^?, sjpr 1 i wr%p*n^ 

w { 1 5 ; } 1 ttf 1 si^sf^f^r wt ^ 
^rp^r ^pNk.*, *rcr { ; 5 } 1 

m * 

*r# phm — 

3 T ! W [g ; «T f^r^TFT I 

?w 5?r ^sftm-'Tranftk sjrf^ u' 

5 *nw— ^vrfq sti sre&fa ^ ^ forfH 

snlpR^r *i%*TFkk srft<P* I <nri snrf-*° 
srfa ottotot ^pRsrsflrcm m *fk: isw* 3% ^ 
^jrfa^wfapN; 1 arat wngnpirai *r«n ksrftfa sto 
* r^w w *rar f^kkprk^ sntftokfa'ksi- 

g?rcr kw v ^^prWiJnfoR 5# gpftor 


f^rr 1 tritfiren jpr 


| v* 


1 ^ • 

pfo 1 pr snrt troroRaftrif stH 
srrcwarct 1 q<rerk wtfrfe kftq; 1 ggn w j ggg fy Ptt{ « } 1 

? w{U} 1 ^ stnsnfir! 1 





5^r sTRnsreft 1 few stw i 

fa wrtot^ gro^ffa- 

m {’5} i wmi oto, m {’]} farosnrf 

ifafare%fe m\ *?gffaffa«n mv siw* wrar- 
^w^TTOr qro^wns^fa, *m 'fffagffaffafar I 
ftTO^>TO{'5} iarcira:*wfar:, w{'*j I m fa* ^rgffa- 

ft*fafa-3nfaf»i|* ^tt m sfeisnfafa 

W& fMhairasafanrfa \ mi 
i« *g^n%^*($)^faT { 5 x } I fa fere* I 3ra*f : sfa srro: 1 1 

wf! wn 3 #^wFrra{ j j j lanr faffasTTffafen 

*fe l aasfa^Rffa fafa-<refa srraT srrorsT^TOt- 

safaiTOTOR* i srraTsaiTO- 
sfai: I fa spu^fare*, **r { i < } l srara* ww, wHji 

V* fa*TO , fafa" , *3iwn STRITTOfo* l*fOTfafa*fa«F 
f$fataa*n *?afe m i snai: srcra&^fan, **t 

{32} i toRtc- 

^ srerc qsafercj; i *g*<*rf*^0p>a**r TOffaraft *nzi 
tot, **n {'2} i ffafaTf^TsfaraBT** wwi, m {32} i aw 
*• TOffanf^^sforffara^ ^ sna^ i fats$F%- 
Siffauffar foffa^ am { 1 5| } I q^grn: ^safera; m wft- 
: ($)ffarcr* r ng*i to steit sraaft: I mff ^5*»rar%^ l 
fat rafenfa m q 2 fa?mfe^($)fifa 

TOffafa^l faffas*, TOT {'52} I 3TCHSTT 3<T§f*r far 
safa ^affaraTOffamr, tot {^} i to * toi 3tof 
fafa farm 11“ 



(m) vrmi^Tpn#! wim i^— 

TT^t^TR'ni^ Sunfcg^UT ( 

^TOTO#: *m q~s n ? r T 5 ^n ii’ „*» 

«TTW“^ ^WTT ^ 5 TT W*Mfto$qi$ VWt ^T *n*n$ 
wmr m gsr ^mPTTOf^ s*to% witm *ft 

sqtercmsftq^Rt %* 9 toi< Wi 
i stoat sqntor- 

sn^ stftasqrg; ^ i <rat ^dt sqf^Fto smti^r- 1« 
^ spftssRfcfr ^ 9^^ i <rar sroftss- 

?9*r^»r armto? srr; I ^ m% II 

^:— 

^frfJT(? fT>Tfa 3$, fasrwrfe ^ r TK I 

Afora 1, irfc^r ’*n»TN«n^n3; ll' ^ 
s qi^Ti — qqfrfjRC tow^qnft |q^ i wi*r- 

^sfn ^JifrurSi^ wrer trqifr spt totem I ^qf *rmrat 
=q faqtoAft^nnq qsrR; faj qjpq ^ I jrtofcroq^mr: 

{ 2 J|« ;)• l } I SRTWfoto q»HT W\ ?W| I S^<Tfw(^)- 

^qn^^wqt 3 TFTT =q?qrf^R[ I tot WTRqto^ I q^TTFTm- *• 
tof^rraT m { 3 $} i Mtofc ?*tofa 

feg®r ^t srrat ft I tratoaq^rot str ^ *tott {a} i 
toprr ft snzv ^ <ARiwwq% q* 
f^N&TJ, q% {3)1 sr to?T totsrcilf to refc r ft ?Ti to» Jrotofc 
storqqi mil ii 1 Mqif fH^*nqq$t stra 1 ^ 
tot faftto stott { 3 ** } 1 Jrtotsf ^ 1 

stot 5 T I f^oft ft STTfflSfRW I qq^Hf frqtot- 

srrgt tc^qATfitewstof | ^q tof- 


w {"} 1 tototo tow 


ni?} » 


? ^Rrter 1 * ^w n wiimqd l^O) I 



?Rr%5®fT m 

mi sro to {’?|} I <ro f w srraT ffofa:, ^5- 

*S*n^ 5 jt^t wi {*5} 1 

Slrt 3 TO^ 3 > TO {’? 5 } I ttf 

' i $m\ 1 grat *n*t 

ofara^r *j stotot:, to {\\} 1 


o ^ 
* 
o ^ 


o T 
3 
o <5 


I^wnn|;||i 3 j 5 r^kf^ni 


5RW ^RfT^TT^ m>TOTOft 

mi k$, arowrafa fsfa armfcj flra- 

"m 1 msfa to 5 Rts^|^i: {?} i ^swis 1 

*rerc:, to { J} U^r fa^r I mi I 

srwqr^i^ur f^r fs^mrai’Tf^r^oT ^t- 

^1 mu «ij to {* 5 } I ^swh: to: 

}: ?} larcts^-'dp 3°^ l m ^igrofapffo- 

5TO3 l mi to { 1 J S } 1 3 >to: 

sfo l^c 1 sprit: pft to smsffsrft:, 

TO p} 1 sri srri srro 1 

arc vrnurf^n 1 sra storti^ f ritfrpsrtor mfa 1 trar 3 
'•to 3% TOtrora: {. 1 } i %Xmi ^ 31^3, 

s^n^strar: «wi?r^i p} 1 W *nftr srcrrit ^^3- 
*imt, to .{:?} 1 srits^r 3°^ srrar srcr- 

Hft: I TOSP^fa^I 3 TT?lf^ TO 

v*5*n^, 3TO* V TO STCHfa^T:, To P} 

? 3m qrgtinm! *an*ft 1 



mfk w m (u) i TO m£Nq i f<*i to- 

*ra^sn<Fft qsf f^HT srrar ^ qgffqfa- 
q*n {*?} i TOtorf<rel sqft sro qaj, ;ro gj^r, 
’nswiwTft^, *mr {,?} 1 ^mTTOSTTfa: tot 11 

m ^r^»femT mm iw?- 
*m &T*rnft gtrr^gr^JT 
rTt^^srhra^jf^rT 3 \ 

5RHT qq- fiftHTRl 

grTITSr W&m II 1 1* 

s*TC*n— aifOTlfcjr jrf%^T I srf 
q-srsre^q-jn^ gq^ 1 ^s^f^nftr 

sRqftfa mhm to; to sr^to 

f^TO I srifefa I to TOfaq- 

qq «rc totto to*t qpnr&r wn3PTOTft3n^ to wpt« 
qqtirgfa^ftqfTOT fm^ I m 5TO% wi^Fq- 
qr^^qqr, h g TOrotoT 11 
apfftroSr tototos— 

TOgtf w^ # k 

^KT^jqft f^rsr ! ^qf^^RTT 1 *• 

rT^f|»JTT ! qiftr W^Tr^T 

sqtqn^rff Jfp*. q^4VR ll' 

toto— s*rog > to to to mih q 

$mi staroiiOT to toj 1 $T%°foT qg^foiflTOTO qg- 
1 *n wfcforr, mk $rftro ftqffaqt to *$-v» 
ftqtqrsft I TO*3ft “gfrosgqfNift^SW” sfa »TO^ TO 
3frft:-qpWrcr^TT I 33 ^ TO»ff^H5Rfar 
qft *tlsftfa-qfa<rTO$ I $4 tot *% 5<TOfHt 
tos: l m srfiroT srfro^ft qsfafa i^r 


^snt: I 



$0 

sirtt sTfifag, rrt {;!} 1 sraiftrawm q^KRtet^RR- 
*Mr qjMr sjftW^r f^ng-f^H i mm RHft5tg qtesr- 
^T, RRT {*?} I 3^ R# R$T i arsim «sst ?iM srer 
«* ggRi%<K5W ^ 3 tRT, m {’!} I Rsfera^r Rgffij 
qtssr g<nlg i mm Rgwftt i rrt RgffiRM sqfamlTO g 11 ^, 

mv$ 'tfmmtfi rsstoH %- 
^-Wfy w {’**} I 

m\$i wraif^^r rrt qrofl|R I mkw «rftn#^n- 
«• Rtq*5wr fitafoisRW a qpn sire*, rrt j'H] i Rsfafa 
s^r f^rerr raM Rgtqft g®tig, srrai s^TOft sisftfasr I rrt 
ft^T mRRiR^RqsTsr^qOsra g»q^ , rirt trinft 
an^sr I arc swfrfc $< 3 % ^g-arq^g, «rar 
m'wft ^<nft qqWsftfa: 

« w {?5?i } i sren^r: qrc&RT ;gsng*A%qrar pH] I arq rr- 
fcifa q^r-sn^ guftg, mm 

[Of»grRTJ mm* i r«tt qgffi* q^qm^Rftqr^Riqftft 
*F&%> mm *mi qwtqtfTOiftKfafc 

TORnfe^r ariR^g, mmi q^% q^r, qy {’A?; 2 } i 

OTTRTft qgffsrfH m {?. 3 *?} i qmqtsfRtqqfRr m*\ 
a 5 R sprs^, $q sq% qatf^fa^faqrasq* I qnrRqRiq qte- 
sfa&an, srri ftqsro* qf&r, q«rr {VAi} i srcr qqrqsfrqrcrc 
RRt ?55R qaf q*m, sq%: ^qapqTf&Kfa q>)fewq* I qrci^tR- 
Hiq^RRqqiq Rggin mm mmfi qft** i rrt)t qqfoqft- 
55^^, { • } 1 rr j qjq^qnRqRnr fam Rqsrcft qfeq gfaRi srerr 

m\ RT»t gwrow^w^i ^ 




sjrrR ifeq i q#R mm m- 

*ftq, w W 1 3i^ ^nt s*q TOguhr: {’} * 

*$tor»fq m (mm) n 

^ssnfrn— 

m f^RT#T IrTlWf— * 

^IT ^ T^P T ^fir^R , I ^ l 3 

*ir(RT— Rwrari ^mm qressrTft ^ q 

wfa-wrfa srari mm #ssnsren?»ift 

q?ftfo ^ 3fH?^ <Rt ftttTOTft ^^TRt I 3<!t 

w r req qrat m flHksnfr w ^ir *rmraf WWWn* *• 
qW^RT^R^I << 3Nf^r ,, f^?T^ “m 

3TR^tor®n^ STOTfa# 

faq%^ II 

srt ^ Kiqqrfer;, **£t Ri^ft ^i g pK wf Grow i w 

RST TO, ^TOT^J 3|ff TO \w K 

<to(^)|hiwj-{J|!m|;} I “ata^W'ftwftqr Wtflfaiw- 
to{ ;,;} I m% q^jq ^ tot: ^ I < rcr 

q^fr fi qrcT §rcq I to$ <e&gq I snra^rr^ «^- 
toi* sh roq^c* «wr { i ? } ua qv^qipr qqr m- *• 
tot q <t^totc^ to: sir q i sqt to { it J } I 

«£&gq: ^Af«Aq l 'Rrf fegq «^t qrat $r, ftgqi: ^ TOr w 
qq i q q ^ q re rq (fe)^ tot q* { » s } i «w$r- 

for smq TOJffaqi m q tm^Mq^iftwrftqr to^, qqr 
{?} s* to£to qqfofoft gq% q to {^,J} 
fst^r l q^% q$t srcqgqt tot sr^r 3:R^r^nr: t to i {i!}i 
3n?n^ qwqqq fa%q*flqq, tr? ^toRi^ srqq 

«lqr:, to { ,? } i m w rRiq fo : I mi “mi ^iilqfR^ w - 


R ?f55fW I R I 

< »rflRT« 




ftoTfcrr mm fasRSRtJro §fow&$i sstt 

*r«n { ’5 1 } i ^ *m tooit r fsprorc^ 

to {5|;} i gt tot I w^Tff ^ ^ irl 

m* { 1 } 1 

M #src?ri r wmit irarfts to— 

“kfegrorctorfo:, fraft ptssf Tfcrt g^t gr 1 
frofa to, TTftn}^ $tTf>fa<teptf 11 w ' 
TOsrtorer 

scf^r*n*T frtf^T%^: granurT to(r)& 

%• qfm«nfa tot faifa *r *rcraf$ft g^: 1 
* Tfaro*TO5r ^totto f* stfteSr 
5TRt?sft ^r^f^f*rc3*Rr ^re^g ro^ro ? l^i 3 

3$: 5Rftg[ ^ 1 tow {])] ?} 1 ^r tf } TOrgrowroftfa 
1 fc^wifciT to 

«%>r stos(, tok ^ 1 oNrcrfltta foftfo shtofIr 
iro^, strtoto q^n, to {i} 1 grosn^ W TO<fifa 
wfa 1 <^t(? arats)$ ^ ^^r-wsflfo ito^ , srmr fi^TO- 
$m%\ m\ zd\ fi^roR- 

3FTO*, TO {«} I %^2T ^*-3PTtWT^r 5TO^, 

*3TO S:R#J I TOTO$tffa I^T^rai^ 5TO^, 3TRTT 3RT 

3TH#^u, to {u} 1 srt: 

gfaTr%roti TOnro^f fNro%w «?^nw wito! graft 
ftfoft to { jUf } l shto^ wig^TOrct snrarr 3m%ft: 1 
aagm: m\ 1 firafanf ^gWHr 1 wr^- 

RnTOrof^for^ 3imr fe ^ TOfifo refer, to 

{?*} 1 m #«n^TO mtikt, to {j;} i ^wwrcf 
ww ftroift^TO m 1 *rat to 

\ 5p^ ft qre; 1 srtcr ^n?r 

tsf s I R ^Rlt: | \ m*J I 


^qsrr fot 






(ISI 1 *} I ^Tf ser^rgont q#srq m\ sif^rqfate)- 
qg:iRft i smm f fcraififo^ strt qgqfeCqdqroft i <rci^ *re- 
5 ®tt ^ srreT safa: l cm qqgfT sraqffcsrmr l 

w%gRig grft?a^«)^g:flRHr^ mftk't arret wmi w- 
^ ^g^T(«p)mit^^T, q*«n {^”5} i m irfoqi^Rretq: I <* 
Trerefriftwr qq if sf^ratqqg swfa: fwqqqt qrerc: I 
qqtsl: “arereW'ftRtfqqT ftwfWiin qftqqrcqreqra^r: 

i §pit-gftret arret qteirtfa(qOfc 
*re# qresreqg^r, q«tr {'$"} i ^ |Sfl$rcrctt 8 r[:] 
mi l <re f&q*q2qsre$q iot qgr^ Mr arrersstfa- *• 

q^r^rqg^ {*;:$} 1 snftfttlftqtffo: ftogtfo(q?> 

fisre# ^ sn’cTT srer ‘qgqqrmsre&qri, qqt {S.*} 1 are:- 
qt ito |&r ’qgfttreq-'gf&re Rfa[fred*tifo5ftfti 
ss s gHNgw t arret: qt^r ^%ct:, ffT {’5} 1 anta aftr- 
tf^sitRrct qg ^ qq ^^reta lre wqj are ^ “$ret qftai- w 
Iwif^TT f toiq^fqqift are*r Tfn^t «re>: qtearet =qre*r *mt 
fr, q«n {^°xl? } 1 gqqpqre^tritst gM arretssrfa(q>)qpf:, 
#qq q?sg»raftq, ffT V°°-<) I qq: 
wqgifig qftgreqt 1 

arc 'qgsreresqsrtf 1 mm ftqrc are- *• 

qrcft(q>)$re^ *rct {its} I ^ fn?r *ra^ I |qst arcrfa(qOHS- 
stg qgt R^sOTreft(q>)ircqj ^ arst ^ rtc* *rrcsrgT%fa$stt 
are foqfa, *rct {’ 5 $} 1 m 3 reift(*)ti 3 ffl[ areqfat q^ 
%rcfe(q;)qR^ 1 ar?q ^ sprat *ra: qg&r [q^mrsj, *rct 
{’<*} 1 qftsft sfasforc s# %Ksfa m\n 1 qqi qtaft arrc-** 
*reifq(q»)*re^> *rct { ,,# t} 11 

ararafonsfo ^qq te( 5 re)fa(q 0 fre^ qgtfa(q>)wnt- 
qtqg q*ra, ^wr { 525 } 1 <ret qterrcr 'afor- 

*lret”ftretfctr fcgftftspt, *rcr {$:*j H ; ¥ } 1 arratf qq^nrefar 1 
qnfW^[(^)qreirqgq w* qqq, *rct {$:$} 1 awn*raqi$ral«M* 



ar*q q^-qs?ft(q 0 ftqr«ft s&ritflMr s#ra i <ra* 3 rq- 
^T#qft(qO$Rra ftwsr ^qg-q ftqr<qfa(q 03 q 3 #*i Wsr) 

q£w TO* qsqsrcqrfftrq; i qq: 3 fts Wsf# vfhiwiTO«r- 

^ qsft^F% I qq: qfts toot q^s srsftfaqqT afar 
M TOr i 3 #$q <q &qq qsqqfcwq auft q£tft, q$n 

i qqf tfqftft ^trtt qq^fq(q5)fq?dt i^qinmr {«•} I 
qq qtroft* sto II 


arq flwnrA $OTq w- 
^T % q 5 TTrTrqfw^ ft# 
faqft«T trqt ftftjW qrsf I 
sprrcr WWrsar 

^T^r # If 


sron— ft^q#! arffoifft #if qTqqsqnnqT m%rft- 
*Hfcr#ftsftqfaft ft# #ftr% ft#r-ftq* ftqrq $qt 
ftfaroqfcWf ^(^MrftftftftqWr^^rft #: l q«iT$ 
#qq*ftq* sq^wqqra qq qq>$qi^r 



to rfftr^nr ftftsr*rfVq> sr# spft fejcn* l 
frow( 2 ^)^qrT^if^^q^rf =q qf?r g?r 


w^TOrR^trtTrtq^, snrqmT qqrq? *q f?qr q^q. I 
^qft ^fNr ?rqr ftro'TOj^ 5 ^ *f (W) 


sqTTO—'qsqfftjft^qi^q^i^ arsftre qir, qqr {^} i "$- 
qF%qr”ftqiTftqT Iqftftift qqT qsqrats^ srro q% qqr { *\\ }l 


? 3Rrfrs l q ?rri 


I q %s**qRra* I 




srsgq mi m f sregum re w {„|} i 

<ro| regq ^ siRrr: re, silt , q«n { v J ]• i 

<Rrercfc gir ^rW Nt Wrt# *T«ns5r Brfi nroro i^ 
M* &risrre$ fcqta*, qTmTORT%g i q<rg g # rerti[ 
stir* | ^ w#^, *rcr {Als!?.} i ?rfs-«rt rwi «* 

tM SRT 3tfa$ Wfa, Wl j** } I 3T3T W 

gsp*^ i^'snftsn l^-qRT%TO &#T-5Twrt 

s^tg, to sr^t* I <rar sfcit riiroit mm*, h ^F*n^ , 
to mw 1 stffaitet otR jr, 3RTOi%g i arf 
ftro rtoj, ^«rr {^.} i *rg ^^rnrmoT m TO%<rrq* i« 

rewqro^TO^TO^qtfffc*t *ror {i|t.} I5n^nf sisgor 
*r#t to 3f#r, sf^gorr; re TOTOffqg i <rof 

to:, *ror {!.} i srer farcer reTORpf retort m ft 
TOfRF%5rct tgqmTOftt.*, m {’»} I ^ <Rfto 
w {>} i RRfto w {';} I wiis^irr# ^to’W- 

fiRT TOftw^fa)- 

tstot l siq^Rtotw qgffigflrcr: to qgtqtq- ^ 

Rifft^Wtsrc^r, m { s*o } i tgtf qgtqttigqi to 

s^Ht*, reg trot^;, w{*H j l WTO5n?g%* “gq- 

tftq ^“qRifWq(^)fra g*tg , 
sir tqRfa($)Rrcrcft t <rt srttoftq ret^to ^tofttw qmfc% 
srmiq fismti g*tg, qto qgq^^fq(^>R^t to { **• } l ** 
src^t: TOfarcW*)s% qitorrt to re, to {^} i 

jnnq am re*# w qRtantra^i tos^ 
m& ww^i to {&!$•!?} I to iqrqq^tRTfan fto- 



{\\\} t wregor ^ srrar arHr, sregom w srrar- 

sjtqrf^rat l Wf ' r^5«r ^rt: re, q^TT (3r^) qsrgun snqt- 

3*tqrf^ i ^%q?qiq; mil mwi sffinqrfacs *r%i8®“ 
s%qr:, m {;?} i qq*$#nfqr qqfcqR^ qtat 
Mfcnsfo ^ mi i qqts^r 

qqp&f^qsr * q^Rrcqqq qraiq^r *cw snq: I qq: 

qqt {J2g} i srr?nf ^<qs$q I qqif 3reg«r u$t snqt srsr, 

aregum qsq snm^qif^ i w%^qiq; whwt 

mi ftgq; ^qrfq?F%qr, im {?:} i n;q^mqq <?;qqqra 
q«rr ^ »?qF%^: i qq^sqF^'ftqnfan q«n 
{;:|i # } i qi^nf i^nrem I q*Tf ^rTifT^oTt mi mv 
q«n {;:} i n«n^ toq^ fernr 

^ ^nffer%qn, im { ::} I tfar *n%qqftqf$fa qqifo s?q 
q*r fo^q;, g«nft-^q^^T qqt ^qq%qqqr%r^^r^» 
iM^frqrqfTO^^ift^^qif^, *w qqr , m {?•!’} i 
gq srmtf^qif^I'qr ^ mi I srcnsKqrfwg *&- 
3®f^qj%q wt {*;:} l ^qTft^^qqTirq; I 

m qraqi-^qif^qspr m*i m <wtffroir 

m*i qsr qt, ^qTftro%g’ 3 W =q<qT%qt m mm ^ qq $ ^ 
^^Rqriwtq^ wt srer ^torqf, wtm ^r, *rat {«.w.i»} 
qq! qft qrgr mifim, I *$q Mtanft: stow n 

m ^qq^rar qsw rro— 

^fr^^i^rr f ?n3^^ I 

W ^ gqfifa: if 

(*tmi — ) qq^wi^qn?f i m q&H m *nft I g* 

q^r#R^r^q% qq \m mu feqgftqfH qi% gg qq; qq 
fs qs $gq qqigqq; I qq: grgq^lfo ^ snqqq^ qq: $qij^% 


* pffofaaqi 



RI?tosqgsgqqr *qTft qfag 

3 *t to-*to sqqsto to stor qrfe^ sqr- 
^-atarwrt £q $q fa # 3 OTf^ qfa gq^fo ^q 
gqrqg l qq sqrsnRRgRrr qqnrfarcg qq?£q l qqrg qq rft 
Sqfffa: qqto faftog qm ffatsyq: qqq? 11 << 


3 Rttol% STOURR- 


^F ^ ^ ^r n ^TT f^ ^f^ rf fTr^ R3[T ^fq{ I 
toft tRT^pft R qtoto I# R ^fTTt *T?T 

Wg*T rT^T q>fa o# Rf g$ if 


It 


toqqRr°qR?qT-{g’ itoltrg; } iw *1 qqtoqgsqr to 
^ rrt srft I cT?r Rgq# 3*!pr *R*fa 3^ : rrt 
snr I qq qqiqf # qqt i qq qrfasfa ^ RiqraRRt i 
to-sitoft RRffa; toiffa-ftgfa^ RRqgR& 3RT 
r*rt{ 2I?} “3hFfar”tofttoqtfto- « 
qtffto { »|? } ) qi^Tf q«R I q*Tf fto #t srrqRpr: i 

cr*q! qf 5 q^qg;qqT% Rffi I <R^ ffaq# fa # U $RT 

qfafa”ffanftoft qq*, ^qq «rk, q*n {?} i qq: qpqrfa- 
fqW-fq^W m S?tosR#t gto, SfTcH 5I<RT, »^gWT **- 
toqqq srft srrtq i sqftfaftfa # §^r RqRq*R5PRqig I *• 
qqqqtotoq qqggqT *irt aretoto i qq^igurga^ qqs- 
gur qq^ sqqT ^Rqsnsrg I qq $qgs% toq^tot qqsro 
# rh I qq qqg^ qqtofa 3^ rrt are! 1 to anqqfSG% 
toTtoq^to gf&R* rrt: to 1 qmftoqqt ?rt q 
qto qq gq to to# ;fttoq»g, qqr \% 11 y* 

sr^r qqqT-qtesrto # qRrft to qffag 1 w tor- 
SK^qr tofa-qst g;*ft tog 1 qq* to-q^ 5 ^ to # 
qifagi # qq 3 *ig> q*n {<} 1 gtf to rrt: to 11 


* I 





[ Mtafa- 




Brg*T ^ W^rT 

rT5^r«T^rf^: ^ ^r TT H T ^ m^Tf^rr} I 
Bm %rrq ^ qrciqfclri s^t^t srrrstr 
■** fasR. ! sfirc$^JRT<JR$qr rTr^ q>«RT ^fc*T ^ II* 

aro$qrcr «rrcqr-{^ |%! . |gl |s° } I srqFWigqKqiq; 3ft- 
gtf srtfa^i ^ qg&T qr*c*ft i qq ^gqg^gcf f^*pr 
M<r snqqq^ IqqqqRqiq; I qq qqTqf g£ qq: I 
qq ftgq q^, fa ^ 5IRT: qq I qffa-stfft 5TRf5|% 
*• ftsraiffa-ffagftfi snqqq^ l ffaqq;q|*t I qq sqt qsFfa q$: i $q 
qq?s^ I qqt“sqF%qi”ffanffaT fafaftfa { | .j j o } I ( ^0 
qq>g*rcqqq, qggnr ^ mm qqr l nrft siqrol Vqr qq-farq 
<r l qq* q^Rqqq>#Ffasr wq “$rt qfftfa’faqrrftqr 
$q3ti qq 3iq:, sqft qqsr, qqr pis} l sR^qqqqfaqqTqrqq- 
v*fa qq;:, *ptt {';!?} l qq: qfqqT-qqrgq qqt mm qq, qq;gqT 
qq^faqqq srBr qqq l qq: jqTO: qqqqqqtfqqqRrcr sq<qjq l 
^ a^q qg#>i *ran q^T%q I fqgonqqq qq qq I qq^gq- 
fqgq mm qq i fa qiqt q€tqq^Rq i qq ^ qq i qqg^ 
qqffafa&q g*r qiqq^ qffa qiqq^q% ffaqrffa-q^qq 
*• gM qiqi qsrftqfa: I qfofqqr qqnfaq qrrq I 

siqr qqqT-qsqffa^ q^ i fqgq qsqqqr ^#^rq qqg I 3ft- 
qqj^R^r qqjrf^r qqjgq^qgq qq: I qq qmq ffag, qq fqgq qqq; 
sqrwrqft qffaq^, m\ { '} } l qqf qft qstffaffa qqi ^ I ^q 

V| qsmwiTsrTfrr:— 

g^mqrqt wm tqg— 

MHfcRft fesfr sig 

qqr§q;ft^f|rTT^ ^ *q I 





vrftfo ffasr 

TT%^qfa*Trft w % n 1 


5 TOH S3q *q ^ q qq I qTqt- 

5T^TT% ftq% qfa f^T^lfe qq- 
^ qsn$q I qqT q qq qi# q^t [qq] qqrsq?%q fegq w^i qqr * 
qq^rf^ ^-cf}^ qfeqp^ s?qrqfTq ^ftqn^wrftsn 
mffi fi;mfq?r q^ I ^sfqqrtenft qiqtqsqfaf f^iqf q-fsq- 
$qqq#R qqr fsM^m qgsq fo i qfo^ $fhq qqr 
qqftq^qfcqqqrf qr qq ^ qft qftqqt qftrc^f^rifq ii 


3rq%qjf% q^qqri ■ 


>• 


%; w r im mrii f^yqqi^rft sqm^ftsrr snreV 
*ft?r ^sq 5Eq^ faqf&q^q?? *ft%?TTfe f^Trt q I 

*l?nq; sr% fn^T qrfoqqqq q-q q% 

'hVdK rfof qf^ q^rq^fq *j?unrmq;lP 


?qF^qq |*n» m)i qq qrqTgq^qrqT v< 

*%qq Ij^^fRqT %qq-T%$ ^q-fq^T |?qiq, m\ 
qq l qtqqjiqt^q-lqj^q qgfifaTtrNrH s?qrq, qrqrq?qid 
qq^TJ t qqT {"} I ^q^^q qq^qSR&qT^ftSTrftqT faft- 
q^ {\\\} qmrf qqgw q qq I qqf qlt qqgqt m\ qq I 
q*q* sn^qqTqq^qi^ qrqn qsq qq%qn {? } I qq^qmtqqq^i *• 
3^q fopt q?qg% ssq qiqtq^TO qro^t 

^ftqr q^q^q^ftqrrftqT qqr {51?} I qpqr-qq ^gqr anror, 
q^qn q* q^q, qrai qswft qqiqq q^^T?, qqT {’5} i 
qqT qit qqgoft qiq^^f qq qsr^n, qqr {5} I #r 
qrqtqsqfa^T qqqg% |q^ i qq qq qq, qts| q q^r, qqsrqq: v* 
qsror fsgwraTqf qrar qq I q^qTqqqqft qqfa I qqqqhrt sq- 
^qqjqrer 


* «w(J»w i r q«rq i 



hr rfa- 

rrsrt rtrt RRSRftfo*, r?jrr r rrr, rrt {t:-} i 

3Pfa RRR *4 “sfas^R^ftRTTftRr rrrtrir^trrIrri rsr- 

RW RR^RR# RRR, RSfftTRR^ fkqftl I r 4T faM RRT 

M;j;s} i Rjtff «^p» a rr i q^Tf %fog<ju yvm rtrt 
I R2R RTR RR^ I RR^Rf^ RSTfaft)’ 

faj#T$ RRTSftW 3TTRT WRRTft^WRi)^^ 3TR*%RT, 
RRT {*««} I SRfaRfRti ‘‘^RR^^rf^n ^ f^RRI^RR* 
fg^piRTPI R#Gf^rl b, 3TRRR3, RRT {?•} I RR fJ^RTR! 

r^^rrrW'r:, fa rt^rt RRtofofcnr fkwz r?<r%^t i 

'•RRTT: fffaRft RR$l<ft, RRR RRT {'-} I R^sfRtR^RT 
RRt $SR RR RRSPTRT^ I 

RRT RSRT — RRR5RI *TOR5 I RT3R$RT«RT fRRI*t RR^RrffaT- 
SRRRt RRR I RP^-RRR^ RR* *fa 3^1 RR R 3R^, RRt{ 1} I 
RRt Rft RR II 

* feWtRT^RRII— 

Rjf^l^i^iTfRm RW *J%RT 3RRTJ 
R5r^Rf^rrr^FRt5RT^TFf%rnt i 
R5^Tfa«5R*TT' | JTT RTRTT g^g^T 

RRT *R »T*TR? 1 VZJ fWR RRTRJ if 

* (*mrO {s? 1^ 1^ Ir • } I m RTfaRT$“R$Ffaf- 

f fan f fa T fafallfa RRT { \\] } I Rl^RTf RRS<R R^ RTRT RR RR- 

%CT*, RHf ROTR! RRR I fat ^RT^TRRRt RFim<fa RTRT 
RR*%RTR<RW, RRT {*} I RRR RTRtR^RRl 3|fa f^t RRRR% I 
RRlfe-RRR^FRli; I ?® I ^TR^RRJRT 

v* RTRRlffa: “$<RT RfafaRTO^’f^ffaT RRft RR, RRSRRTty 
RRT {*} I Rgt RSRRRIRRT RR^St RTRT RR^tRp^RT, RRT {';} I 
RRT R3RT-RR^T RRg$T RTRT RR Rp&RT! {*} I Rfa ^1<W 
fa|4 STRICT sfa I SIRTfo fa RRI§ R Rfa, RRRRRrS %RRTRt 

\ | 




srrar srer l srra <rq? vriHri sqroJTsftfat, arro^*" 

'rfa l m ftro4t,ta *rfeqr£ *#: I mfe- 

^^T^fanfarT gtftsrsffiwl m% to$ qte$r%, 

tot {^|"|} I TOgw a to, *m (f ) "rt^rjF^O TOffaW 

TOTfiNnr re($)^^qrft, 'tergTOtqrft srmr qgiqfo i *t*r*- * 

TOisftf^r mm 

(qOrawRft qgtqfesffcr, tot { "V*} i 
ftsn^ %ft ^^^qrfoiq;, sttotst i tos faqqq*^, w n 
{ 3 2 } 1 3f5T ^f^wTt 5#rcqi^%5r: I TO*star TOg^ron^ft- 
TOtqTf&R^ *rffiT TO^IFR^I 

ftmi sqft toto, tot {5} I sraqfc fffoqft v 
toto*, mi { 3 ? } i ^ qsft^TOm^ i 

tot ^tot-toto?: T%fat, 

q^TTO gs to> 1 %%^^ to, tot {]\} i ^rt 
qtft T#TO I! ’ *t 

sraten spteg;^ ! $^r qrofc 
^ ^tt v I 3 g^m *ro% *as *r% ! ’itfoaft TOBr^rm I 
^t ^qTto^Trftrfts^qqmr sr^rs^r 
%* 3TRT% ’Tl^r qf^ ?T5 ^frtf^T! g^fqfcrT^ l|' s* 

sn%l^r «nror— * to gsrf “%$$&” 

ftjTT ^%ir TOt srrat ih $q to* srraif qt fi^r: i 

4, TOTt5fWTft TOF%TOT TOI^TTOqi q faftq^ q% 

{\\\} 1 aregq TOt mi tot, <wf q to I qq> $qfcqi- 
sron^. qmqrcrt mmi tots^t:, mi {"} I srto toh3% ^ 
ftq$ u ^m q$qfo”ft<qiftqT zmii, mi gq, qqt 

{sit } l m sfTOT-TOgun mi mm tot 

{'5} I qp&ftara ^ SfTOT-TOtagTOqt mi 


\ sTOtttiq. i ^ *«rcr i 







toj ii top i #r wtarofft to$> ^ 

to> to {^??te' 5 } I toq to srotoft I m vi ’qto- 
fomtft vm f m to& 1 smg&rot 

TOft «rwRWft(?) 5 RR[ I TO> to tojto torf W 1 % 

^TOfT I TO TO?totof TOfo, to to* {’**} i to to 

“TOto’toTto q5*r^:qtoto toto TOto# to 
to;: i qoTO^to)TOSi TOtoro TO%ft: l to* fato, to 
{?? j|^} I ^fif to$w h to l TOf srstotot ^qfe- 
3 iW totortcR toto i TOffo&gim to to q*TOto($)- 
i*TO(, TO {’?»?} I gTO&TOG[ TOTORTOto^ ^STOrf^r- 

to {"*'} i TO^'torcfttoto ftmm wfk tot 
tot^, to p*} i ^^torto vm>fa 
aftjir tot ^rro^ to p} i totTOTOTto 

wto$ sqft tor:, arafo: I TOtsTOt: $toft to, to$:, 
TO { ’ 5 j I TO^ TOK^TOTO^ I . 

to TOr-torrorc^ *mt it I to$^ tor* st 4 ^ I tsr 
to, to m i to! qin to i to \m sroirtoTO^ %m- 
^TTrofo: toht II 



v* s?nTO-^g*TO^-31TTOW^, to sto sroto r tsri 
^ sntosr i ftttofa *rtot to TOfo sto TOrofet- 
tott& to# ^qf mfo 

ql^giR to TO-TOSRto tofc qto^r ^ *t to to- 


\ sqsnfo i 



faftro. ] TOwsroifo vt 

i ^ q*n%q- 

m qsn^ I s^Nttoj feqrq? qpfa^fa qqsr tot 
q*ferijTFiq i arroq: — qq?q^?q jtto w^rr q^Rj^- 
**%3ro I qqf “ftqqq^^rif^n 3 $ qqr§g% v& ^faq 
*r fa 3M wfatfftc II *» 

snftfaq^ sqTqRqiq — 

HWiN ffarTHH H?f^T ^te*n $m& 
rRTT ^Rl’HPTOqtfrT fofcrfk ^a^RTS* I 
hr* %qR TH^qfaHHHfoqj qrS^HRg^rft 
Z&s * Ti ^fr ff| HR SRrftHT: 1 ||’ *• 

^ht^tt — w%-*m&Gtf( *q*^far TORTORroi^far f&cnqi 
fasr qsqmt-qsfat mm I m I Rrat-faJlWA 1 ^ It? }i 

I Isqftftfa 

gift ^ sq^ q>fa q^ qqfan qsr q^fawqTR^fan ^:, 
qqr {5i3l?} i to: tow qr^ qrfar wmft qn n 

qqfaR<qrc-* qsq^rfq^^TJ , tot {«UI 2 } I «$tot fttwro 
qqqf wqsfaTf *t jjitto, wm q^gonsrorct 

1%^3'qiq ( ? w ) [ sqft ] qffaror qqgnn: I?* T%q> m&i i- 
srord T%^fa(q>)TOq, m\ M«°} I hto*: qsqTsqqq sqfa;:, 
nqt ii, qqr {=,} l ^thht fttwnqqrT m% I tot^ sht^tot^ 
“$tqr qftqfa ,, faTOfcqtqft it, to toj> tot {?} I qqf ssror 
mm TOT-^girr m srawafo i tojf TO^q: *t to i 
tot gsfa: 1 qfror-ftg'q to* mi it 1 TO 9 <q TO^%q: st to 1 
tot totot ^ gs R qfa> tot { "I?!*} 1 to: qq*q qqt 4 » 
qfaqHTOI TOfsi^R35% SHT mV* qsqqsr TO'fai:, ^ 
tot {’?} 1 TOiqJTq sstoto ^ ^roisffa TO^fcq: 1 to: 
ss$j%tot^ qq?TOq$tTOq 3 *qro*% TOrsqfafairoT: tor, qqr 
{’i} 1 m\% ^qqqqt gg toirj, qq JTigqr ft, qq^fasapa- 


* q»qq i 







urolr mrnt w, q*g*ro qs srwr wWfo, w { *»} I 

R«r *ftpqqro* n 

srqr qqqr-qstforfaq^ ^ <w* I %ro q#^ qs^TOt 
q# i qsufroro q$f i qfqqc qteqrq>(qr)qrqq<qrc 

^fMtosraT yfa wmwm q* q^<ft-gq>* m*t 

qq, w ||J l qqr qft qsqfqqfa: II 

qgqiTgq T3I 'qTFTfa5T%T 

qrfNrqfc wt! smm ^reraqrat l 

y qgqq TTrT rHgW ^<JTvrq*ri%^T 

srFrcfagq zt ^ra^ifowqq^ ll’ 

fqT^qM «qi^n— { ? j?ft ? |* 5 } I m iTO3«FmT^%qq|Kf- 
3ft” qnfarT ^q I %\ srqt 3nqT«rg&r I qfq- 

qq%^r-iq;qq^q anstfqftq; CTg i mm m 
*w\ {t*} i qq* $qw%q^r “#q<%qT”faqnftqr 
{tv|^} I q$g°T ^ l ^rgqftqsCT sqq qg&rfs;qq 
sqqrft, qqr {??} I ^q^Fqiqsmft 3Tq q^qg&Ft&qq*, 
q«n {4} l srqqftqiqqq qqftqq:, qq, qqr {»} l qq- 
fqtwn* I snifoqg 3Fqm*nqTqTq i m q^qrg “$<qr qftqfo”- 
**faqqftqT sqft qq, mamm, qqi {1} I qqt qqqqr-flq^T q$- 
qqr I snqrqg^r, qq, q«rr {’*} I q*n gqfaqj 

qqgq srrnr: qq, qqspTqro qq, qqT {ilg} l <ftq fttqqqiq- 
foi(q)qjqqqg%$f m$\ I qq: qqqr-qqq;^ srl q 
qqq %qqqq%qt fl^qt sqqi: q^n qq i qqt 
?*qqft «£&ftq3qrcrg, sm q#qg, q^T {n} I qq: q*f3rqq%- 
ftqqqi 3 *ft \.^m^wm ftftqqqq | qqt“s*rtqj”- 
frqqftqr qqt {S5|*|»} I q^gq <ftq I sw 


$ | 





'TTOi^rsnl^t 


^\9 


I 3:r^r3on^R)r mit qsfto* 
{"<} I t^tosTTCR^ 5TR sh- 

^nf^(«p)fl^Rr qtoFto> w {'5?} i ^ tosnRto^* 
to. i ^ 

fanf^foto, tot {^fl|J I ^g<*r ^ i qrcjfojgiftft h 
srrar smto q$r mj qsfto;* tot {;;} i 

srotor^ TOtoWtoq# srcrato sn^rr toiTO- 
*qfe(q0f§3Rft { %v } i <#r totf m\ i to* 

s^torcrtoto 3<T*to ^ ww, 3TTO TOT {’I} i 

yffiwm ito { mw m* i v> 

5jt^t ^3T%fa: qto I tot: qfftrcto to 
to*:, tot {?) I tot: to to, to*:, tot 

{’*} I <s*to> * r to 1 to tt^rtotto: 11 

arcr srroT-toTT’toto q^ ^i to to 1 

««Rt ^ 3«to TO^TO *ft*l p{ I to JTTOTf^v* 
to*3f \$ ^ *tot *T%*T TOT: I 3Rt ^ sot*, tot{H 1 
tot $t*t to 11 


,1 r> *Y _ ■ ■ 

TOtwswis — 

to ’TT^JT^T^ %5THT 
%to’*TFT OT to T TT^ I 
^ to rPJTSTO^ 

«r^r faj^r to ?r^? w' 


{sffil;} isto fto^to to^ro 5 ^ 1 to*- 
«tor totoTTOTTO^y^toto'ftoTfto ikfrfto to>?iw 
to 1 fto^ stow 1 stot^sr: 1** 

•rorrcTO^ *qto, tot { 1 ! ? } 1 TOtssfei ftoi* to to 
d ftoto, tot >$to sn^TOatou* tot{»I5} i TOftfo- 
*q*i stot: q*, f^pn^nt mj zm, 


\ ^rsrrti 1 



to { 5 } I to stfqtg “tot qfo^fasnforr sqft it 
to {?} I <rat { 5 } afro, TO-^s«ii ^gqft, spft 
5% {*te} I fig^t srrm ir, to* ^ gnr sr <^r, 
TO {*f} I ^ ft$ 3 JTOSfaTO^I* 3 $ I wt TTO- 

•* ftro totoSnr to q*ns%^ to { 2 } 1 g^- 

TO^TOW < 4 fl 5 ^i w ft?iTft!rr to { ; | ? \\ ) 1 

ffos# m\, ^ aH to { J} 1 *r*£toi* 

ffc»T$ TOTTOlft W&W I #T T3[TO^%Tf>li^ 
1 qro$3to *rq%^ ^ a H5p4sa n R^i^r airsfora^ 
10 sritafi^qt:, to {*|<} l mTOf R$gur: ^ ^ 1 q^if fsgansf- 
<qrcr m\ m 1 Isgoft ir suitor?, to { * I * } 1 

^rrat *rg^s {J} 1 toc toto^» 

JRTRT siTOPlf f£ ir, TO {*} I q<fl$tafa^q(, TOrtarf- 

to { 1 1 1 } I <fcr, ftgun^f- 
wwfc fi% si to^, to {?|5} 1 ?ra%^q^ Tiq^i tor qss 
fes^r:, to {*} lTO%%^fofo $ft 5 TTO 5 §sft 
q^jyw qss q*faift:, rsgqr ir tottotc* to {'*} I srit- 
sfliq%^ *n*t 3*4 q*, iq to {<} 1 grot 

q^ 5 Rht ft:TO-sftTO tor 11 

*0 srcr tot— sq^q^qig fiWr ir 1 ^qqg*ro mi ^ 1 
sq^qro TOigq?TOf<Rqi<r “fcqfttf'wiftsrr {5} l 
^r TO*#ftR q^TOT =qgr%%: 1 wfarfo: f to 

q% ’qgofr ir, to {>} 1 ^f§^r sito 
TO^’H TO*, TO {ll5l?l;|l} I 
« q ft$i ^g^T q^T%f^J 1 OTgiiw! qstfarft to sqTsqf * 1 
jrffcqrq q%r 1 ^iTOPTOTTfa mm \\ 

( fw«w?^rarat IWR- ) 

C*qfcffift faf?TS*T ^ ^TTTOcRT * Rr^ mf 
«nw— ^ i TOTOM <RT ^qfersft ^ 3 RWT 


^ from 



] ftrororoffc ^ 

^ fa ^wriTOfa snrorcwta- 

mfa m s**w jhitot n 

3Rt^l% f% ^T^omTf — 

ScT*?T*T ^ ^ 

sroferr: i *» 

^T^JTTOT TO** II ||’ 

tow- { iU 1*2} i mqw^m TO^-rofM^fon^ c$rta 
srrfr fi^r « r> sfa to {a} 1 wvm- 
$\fa\ {ili 2} I TO*T^ aNrotr-rot- i» 

flWf g"Pi ^ yfa mm 

mrf®mtf to {:.} 1 fa %v 1 to “&m 
sflfov shtorj, to {•;} 1 mfa $<r^ to- 

TO {2} I 

to { 3 1 } 1 ^5, to { ? } 1 sfTO-^pgir zfa 1 [^or] v* 

I 3TO WftTOTO ^TOTTO^t TO P) II 

m TOt-TO E re gro tf ^ 1 %: wftsRqft *n*t 

wferoi wftri «ncrT: wStoto to oniwRra ^ito i to 
TO&RE tTO* P) iTOTOftft^ll 

TO rTrTTOR. 

fa%TO35 ^ TOS^TO l II ^ ir 

to$$to 5? ttto- { 3 . U$l;$ } 1 

ffa\ mm wfajfo$5r wft^i 1 faisw TOf wrct - 
mmt wfarfWfw 5T^r, to { 25 } 1 ^srWtc^i 

to* tosst 1 to- 


\ 3T3JI^5 I ^ jpiPRra^l 




[ sftqfo- 


qft srirTT w { } I 

qq ^^ri^rmt I <rsr r ir^rq; “$rt qfafa” fi^fcn sqft 
srqqrcrRrft, swqsiRq, rrt { ,il ^} i f f^rm^r w-sres 
ftftRqq rrk:, q^srRT q3s> *rt <ranj- 

*^*)W[TORt qST%RT SRSR 3TRTi qaqft^J W f- 

%RTsq^ qq;:, q«n { H $l* } l qqt ^irt-^iIwtj mi 
Hsrafy J^i^jum w ^ ^ I q^fafifoRr qi*t q«n {'"} I 

^ OT q^MR, W «o || 


*• <Twrr*TJ t stori^ ftjytfr m ^tsr ropift Rf qS qmr- 
qro* I srfo RRiffowr: qsff^teqqrqfoTO mm gftrar ^t- 
qftaftqRi sif w^ qp*c q^ qpnrow i m RRiforct 

q ^ m qqai mi qft w(#®)i m fojqm- 

wiroifitt mm t n 


W l f g MW ft q*TO ItT^— 

qPf^%RRm R 

*• ’*TT 5r TTfrT || ||’ 

(s^rw-) qqqfaqqq; TTt^if^5?#fefT^-^iin^ \- 
m q?q*q v*$m m?mg$i m *flr jrrr; fa pr 

<W “ffaqfa^RTffal ^ qqi^ R^rf 3^ I qfa SR 

fa qr qqft ^qft ffar mi qqft m arfo ffar ffaT qq?tftft 
*»fa* i q^nfatfa qqrq; qffa-$qfa qiqr^-WqqkqRteT 
fa> tfa faros ^qms qn^ 11 

falfarcfarowRS— 

^(IvKuff ^ qTro^RTTqJKMttlWIW 

ft^rrqf snrfrr $ wri^R*^ l 

$ qqvnftt 1 









rerai'uiwiv^ -^rrtt 

Tl^TT^f *T^ *Tf*Trrfa^! %ftf rf^T 3HT^ ^1 ’ 


«m$TO 5 ?nw{ \'i\m ’?} i ^nrs^i <rtoft^ 
^<jtt mw smn jA ^tht^ i mf£ ^ 

'rft#T”ft^Tfan gprfd, am^i, «mt {1} i m ' 
gfiRi-sregw srcrafonm «$F&?g<jr 

s ^r, i^imfo ifa 1 aft* ^^nnft^fflrerr^r 1 m to# 3 i- 
wfa($)ft^, m W I m 

W ^are^ft(q 0 ft$Rft^ uto^r, *ror { ' ' " } l m 

“ftro^stoT ^ Tm^ 1 w$ m* M^V 

qfeg siren 1 sn%n sttctt ^31%^:, qftn 

^SH^ft($>m<ft 1 ’rotoftnfois^r to 3 «r%to 
#r, snraregar n$r siren mi l 3 toft: ^H 3 ft($)<msir, 

w {"'<} 1 nft ^ zmfo 1 m {’*'} 1 ^ ^wntoi 

m ^T-sraHfaisrreitod m 1 ^r ^ v* 

siren to 1 m m\w {^} 1 nft srrar 
5 lto: 11 



I^TtT to 1 

to ^ trtosnrra i 

«TST^rT TOT 

to! feto to to 11 ^ u' 


** 


(sww-) t\ to tofs Jrergtf 3 rqfto*nnr ^ ^<roto 

sgrfto toto* 1 ?j tw:-{ 3 t^ ftq 3 } 1 isnif ?toto- 

^g^TT m\ w#5?: 1 ‘tor qtoft”ftto- w 

nTton^srwn^to} i ftoito^-Ttoftotos^ 
fto> wm\ ftftto gt$:, w { 3 ^ } 1 nn: fl§*reiT- 3 #to 
fto ?pft raftfato 1 re$: n «^n *r 


? 1 \ arorfri 1 



w{ 1 ' ; } i to; i to ^ i to to* 

I sto qsrto ;)w toto { 1 ' ' } I “tosft^rto 

*$$ {’’} I to 'to ^rrar toft: I snto 

^ m TO^,«wr { " 00 } 1 a:) 1 wrft-tof 

'*%$ toft, r&\ <? 3 f, 5 FF<FT^to toft, TOF { 3 ") I 

sto: irsrftto 37ft to si to:, w {';} I aram srft 
*rt:, snro^if : to: n^rrsnR^ l wnf ■w^cr qfeton 
^*rtoto)toft 1 ^5 “^r 

toN'^to^to^:, sr^ 51, w {-<} 1 ftorcto- 
i» ^ftotoOfe^ srtol toto^tot^, stoto <$$:, 
*F#[ {’^l 3 } I SRR fFfJRT-fto SFT^T <lto($)- 

I 3$%^ *SRJ S ^ I ^TFF^Tf : 3 Apr I ^THFf^^r 

tot I to to I $A qsrto)toto to 
sff’cff ^?*n%tototo 1 “to^'csto 

« 1 to *to to 1 atfW wrs* ^ 
raftofa($)toft 1 tol T%to 3 q; 1 ton <r*toifa(«> 
R-^fr 5 n?Fr ratsrtototo 1 toT ^ ^rmr^r^t, 4 *rr 
{ } 1 spfcftof *?r *n*t tot^, to VAO } ix- 

f^JFHT^umto ^ to^Ftfig; &m*$ 11 

*• m ^r-nTtosr ij to ^ m \° simr mfai 
ntorc 1 3 ftto*TOnm ^ sm 1 t ^4 to^ 1 3 fsf \i 
«tcl, w (to)in toto^ 1 m {**} 1 

^Ntonft iwf— 
v* ^torto f f % v tts^t- 

^TTfrfirSjtofrfrFSF^TK: I 
fto^TOrT^T^^r- 
^to^rr ll ce \\' 

#1: sstotato *rcffce: sf?to- 


? 3 <Rrfr: 1 



.saif qfftq<q^ simsS' mi 

¥3ta^#%[: qqq: l qsrrqqs 3$q q^^tqftqq #tTf qisqt- 
Sfiiq^TO f^q^Rf&qgiqts^ fH^ifsr qq4 m ffaj- 
qfofa q^rfRq^qqi !tT»: | qsqiq; qq$R&q;qf s^qtftqi qsfiq; 
q^fsr qq-*^ qqrqq; I qq sri-qfts^qifqq; snpnsi^r <* 
*nrs%qqqT srfcrq-qsnq; qq^qqT ftfoq *tSt: ng%- 

%^qjvft ftqqq: $q$qfasrcftaT qfJRif^qrsft q% ^ 
3im-qgsq q srofttotf: i aprofNqq-f q<q^ sRsqfafa 
s,t ^qftqq<gq^ I qRfaqqR^qTq; n 

stows— 10 

Brorsrm: fqtfaqf qfqV 

Wff rfl ^TcT ^FrTTO. 1 

zvx ^v^r\ qf 

^sr*rm hmyt u u’ 

fqR&rrcr *m^m— { * id Id } dtrc-fqqw %%i qsq^iq:- « 
3 ^q:-sqft ?ftqt qqtaft q^, 3 Riqj, ^iq§$ qqr { SI*} i 
sRqtfc^ srt ^sf : ^mm*i dta-q^rot 
fa^qn, qqr { 3 s } i m $ft: qss T%ffc I qq^sft: qqi%q i 
qq: flt“s$FljqT”foRiftqT f^qq^qsr-Rw fqfq^qqq qq»:> 
qqft$tq%T*rcqqq zm, qq^qfaftq^qm { *|[i| } I TOigw 0 
f^mmi qs7fq(q;)m^, mil qqi%q> qqr 

{ 3 H} i q*Tf q^orqrqq i q^iqrqrq qsqf^qOftstffa^ q*s- 
wt q^R^(q5)%q^ qqpi^qT, qqr J 3 T.} i 
f?^q-q|q sftqtirarffe-* ^sNki” ft qnftqi %qftft*ft 

q^T { 3 I|!| J l <j??f qq^giqj q qq i q*if q#topT! q^ mi* 

faqnft(i)fts^ n$i qsf^rq;, qqT {"*} i “$q- 

qqsws^ft^qqTf ”ft^qT q^T^ft(qOft$icrfa«n^ qtesr- 
f^r(^)flr^iqf%%% ttq^ftqqqffaq q^N^, w p;} i q^ 
qqt: qRjfeftiqqftfqt: qqt% ^ “ftqqq^Riftqfoft ^qftsr, 


? I 



TOTI^TO {’*} I W 

^ mg^, to {'I*} I <( al^i^i w ftwift!nftftiA {||;}l 
q^fqn q^q#ro> q^TOq^, TOf TOgws^lW 
’e^T^ ftqR^ ^T TOTOf*TO I TO%TOT^ 3Rt* 
ftnr «rrar ^wrr^ qstfca, wH) I 3 Rqfc 
q^ftrcqqq sqft to to { 5} l to: Jng%ftiq**ftfe- 

“$<qT qftqfo”ftRTftqtqft TO, TOR*, to {3} 1 ffo- 

SRqfa Jrcrct to, qqFif faftroicf to (? to), to 
{*!«} I to ^TO-TO gin^rat tot: q^r l toft to%(s 
,0 *r to 1 TOnrot* *r ^q 1 toto ftfagroro^ 11 

to qTO-q^ro^T q^wrat ^ qq%3to qq qiRt 
torrws q«u to sro qs, { 1} 1 tot qft q*ro 11 

to ft^qtTO^iwi— 

W fWflSTOT ^TOf^rfi^rTt I 

R*rf*r: ^hrirr T$?fta^ 
r§§rt# ftrofc r to^t 11 6 \ if 

TOTO— TORTTORtsST fqjpT ^ ft TOTO t 

qrt ^ qft s^toteto figorcroi qtesr to “fosst 
'•ftaforfi rt^” ifa Jrtftro, I qtesr <qg&qwg:qfe*, trq qq^ 1 
«to-{M 3H5**} l qvfcft$TO&$ *nroft to {’SI’S} l 
TOtf 3 $* qtesrftqirit tot q^q^raqf^(q>)tod} fNfcr, to 
{ ,H S } 1 tor froqtaTORTrl to fc£ro, to { s } 1 smt: 
sffoqft 'qgjqfe:, tost to to{ '? } 1 ftsnfcn $rot* 

v*f^q?ftffftTO^ TOqtftfqftq^, to{ rH *|'?} 1 fqgqT q^qaiT- 

TOft(q>)fcrcft tot TOtRrfMqOHtRKfy %>ttto tot to to 
{*'?} 1 qqift ^ TO3°r* i srotift 5qftqrcfa(q;)TOsq> 
sr^TO, to { <3 ?} itoHM^sr qft 1 wtaMiatqnt 


\ toiftsqfl) i 



^Ft q qq l qq$ qqgorr qgiqfeqtqT qqqqqifa($)q^Rft 
(W) {'"*'}! 5ff^r^$)TO$TS( 

^aHwW«>PTOqi!t sfTcTT q^T^fa($)fesr^ qq^cr, *pw 
{"'} l qqqtlqfc qq-“foqqq^ n qnftqr qqft qteq, am ** 
qq*, q*n {’?} I 3t?qq 3?rrf: qteq l sFqqi mp*- 

f&m ^qdqq^ “arqF^f'ftqiiftqT m\ { ’Jff } i 
OrgFrr: qteq snqT sre^qri^; %<q srrqrqiq:, qqt 
{*01 ^9°r j q^if: q <^q i sqqfqft ^^t: q 3 r*ro^fe%H»v 
q«n TO i qTf^faqqtq^qteTOc q*r%- i* 

5TRfT STCHfa^NfcT, qw {*5} I 3Rqt%f*RqsRf 
qqft qiffsrfa:, qqqqjj, w { '?} i qnfeqrq; “wn qftqfo”- 
(* foqnftqr) f^qq^%qt^dqfqwq; I qqpqf fqftrcqqq qqq I 
q#^%ft*qqf srd I ^ f^rqq^, m { tl ' 0 1 qfqqr- 
'terjpn m 3req%^f^(q»)qq^ i mq^qgq q *^q I q*q>- w 
mf t *r «*q q*q* { "0 I qq$ q^qqiq^ ii 

m q^q-3rer^iwf^(qj)?jqqiTCTqiq: qtqqr, ftgqtsqq^qT- 
5^q«rffqqrfat> f^pqk^feqt qiqT m I qq qrafaft- 
sggon sr^ =qg:qfet q^ qfeft ssrq ^Jqfe:, q*rr {5?} I 

spSh^sst^ wfq(q»)^q^» qqr { ’ * 0 1 ^ sot ii '• 

frrftfftqft qj^r prois— 

^ct # »rro, qq fflr* $#n qqq; i 
^nr ^nr sror;, sr?ftq% g q^r ii ir 

«rmr— -q^ s^s sf^fagqqrftq; qqrMq nrfe* 
ftptftflr ftq ftfiftro l qqqt gnretsf qftgt q sft qmqpft %Hh> ^ 
qt pt 3%: q gqq»> qqr qtsf : q $fa:-qfy 

qqr qtsf: q wr qqHtft q qq q«q- 

$*qqm qtsft qq qw*r: q rfHhri q^: qS q*q«r* II 


* jpnftor i 
<> n#w* 





« 




tot* ifwxrz srwt 

frfacri srrf^rft ^T^?rt l 
f^T?T sftf&T ^nf^T 3TPT! 

^ ^ ^fc*T %f*TO I W^ll ^ ^ 


\* 


«n 3 foro I m 

fafttirorog Jrftstonptssgw tot 'srgffsrft: l spr^f ^r 

TOT TOffafa: I 3T5TT *$5 T3f 5TTO fTO «H I ^ ffit- 

^fcroTOrg i sprftor to i to? wPr#t ^ to- 

", TO <S II 


to qro-^ftorc $t gw g gw ito R wift- 

sr^ q'a^orr tot TOir%g l Jrafafost tot <^troircig l 
to g$ ah l srwngw tot: <T2? i TOftaft: l wffcn 
■^gfroct: I 3I5 tot 35 $ s^^ttor Jng^ II 


w 


torror g wwft^wfro ^rr, TOft— 

'**& gtf got &$, *4 up ffoOfo*) i 
5R0T m $ 5R0T pi*, TOflfesrfetf II” 3 


<• 


TO I 

*“to sftsfogft g, to^jt* id s*: i 
3twt%tot, fasft tttprag H”' 


anro-stSr srRr% qwTO fcrer TO^d TOrorafcrasrg- 
q*a%(?##%d3wfa: 1 TO^iTO rc w t WMN r srfiret 
wr to 3fc I w ftHt^^TTO^ifm^«r a gwEt 

*t 4 to* I to g «ft 3ft TOwft^ft TO f^g: m- 
v*hm $t§: 1 %*r gor^q-i i TO^q^rovt fastoj 
^roift ^p> ?ft iFT* 1 ?rat TOiWN?%*t gorw $t 4:, *t sforeg 
srfa^rt i TOftrt I SrcpRg gtf gqftenft ^ ii 


\ TOWW I *,8 *TOf W*\ I R,H *135*1 






J 






^WT’W^TrT: mrfki 
*3*x$R ft#$?Ti srgfirft $# BnTsmrm l 
^ ^rftrsfrr §ft # ?t 

TTfST^fr*# ft*r^T «TT%! M 

*rrcn“ {g 3 5 ung'ssN^sigSfr 

to*} iltfi#*TO#i?^3rmft#ii si^ftr sirar srol 
*^ft^TOrf^#(#$ragi arer h# to # w- 
*^ft(#$ragi srer # i sw#*- 

fcp> ot%# it? afr? 5 # graft # ( a»wnfg<^ v* 
#r gfa# srafr # i 3^fag«rarcf ft^tong tmnk srft* 
#ftto$ #sf ^ snf 2 #r ^ grarTsracigqra#ir srarr 
faranto ft^r { ** }^ 3 RtoWft ^WT 

{"*} I ftftiftrat sprftfo { ’*!} l arftfr sttr rfMWft-w 


ft#-# aft# srarn sh i ^r grant *h I fctfta- 

sh sranrawre: l *m: 



s*nft ii 




m TOr-wrorffafoftmt gran ^sftft: I ftfato* «- 
flMw{ e I } l‘%<ft 1 #^## #*ft STTTORfftTft^M- 
# wp^} I sag^nra# m\ grerfarfot 1 3pm. 
#TOfoft#: i sfttwfoifts: grarefir srarwgfor i ^#r- 
grog&r (#) TOra*rft($Xrag i ftomT <ftt srar ** 

toftft&rag i m *$s sm I st^tt ft#: I ?rerwr ^ 
WITO(,W 5 M 


? <ft 3tera?*rf *«ft ft ^ i r I 


A* [ sftafih 

qq faqftqferl; ^4 sn;ftqfrfa faqftqt- 

qqw I qqrqqr qqift^ qftqsqtfo qqTHTft ii 
ajq siftror qTrteqTT*# i qq q*qq?f % wi — 
swrn TTT^ foqfc wft^TT 
<q# =q ^ faq^s;wTft: l 
<qs* sr*n<iirc •hSvRi^ 
qf ft^ rr sTOfafasr qtft n if 

STT qm*&R WT qf 3TT^ foTO* ^ ^ 
toto# qn^ i fafr-rol q^qfro f?qqqro qt srol 1 m 
i» gpftwr- ^ i w^ r i ttw =q qqrof^q qrrqT 1 3 roq«f:- 

TOqT q^q^TO TO q^sfo q^q^TOf I TO TOqt fjqqqiq 
TO qq?fcft %5q q ^ q q q q;iq? I srqqt: qqror#qqtf ^qsnft: 

q^qsq qnqq; I to$ sp% q q*3 qqr q^, qqT qT sroq^ q 
T^ q^w to q*4 q*p^ro qqqf I ?q f^rtfaT I to 
mm i qq: qft^qT-qfcqTf q qaMTOf ftsR-gqfoqT m$R 
. q w i ^qn “w qMq”faqTftTO smntq q^-qrq .ms- 
i qgsq qf^rcs ^ l q*n q^-sqqtlu^ [^wl#] 
*q '^rwi^-qq^ii^ ^qqr srqt f t% qT fftwq ?w- 
trrfaq^l qro— 

,8 “sfcnqi qqqt f$, qn& q^R 3 |qft i 

f^T^ q TC#fot, sq^fo* q^ ll”* 

5% qftfcrorqfaqr I mgqjtqfttq qqinrq q«nf 

ter qft^ qT-^^nfq foq%ftfa sm qqq^ ll 

^ qstjfcfqqr* w*T%rk 

^TTOfa: to%: l 
arqic q fr gqqr^rri^r tot 
to wrfa? ii if 

? ^q^RfT r warcra 3. ‘t*r4i *n^qq#rt sq^lqfW 
qra* 1 » 3*35^! H 373# I 



?t n^ro toto, to { 1 1 ' ’ ; ft j } i jni^Tf 

tor sr^t f^T:, to{I} i 

jm tot sreTOrto^ fftT i^toTO^ to{**} i ^ri| 

fag«m m mi «sq>to^, { ■*; } i ?4 wn&- 

I TO ^^T~3Fc*7Tf5Tf^M q^-TOTf^T^toh 

3^[i TOTTOtofais m\, to \ 1 toN^t top^t 

goqr ^ ?tot^ fag^TTOR* mi 
TOfy JrTgTOSTOiras%TOTT tom, to { ,0 ^} i to toft 
ttSt: i snsnfsisT^ “ftqTqffafo’ltoto wftii, tow> 
to{ 3 } I to §toqtog-^*to# *&i f to{ 3 } I g re ro rc - *• 

toq^f q^, TO{ ’ ° * t } I TO 3^gTO-3q% gq»gW 3 TO I TO- 

tom ^ mi tottot i srfttoif ® to to torotom* 
to {" } \ sqft tor, to { ?'} I srtotoqt to^st, to 
to { 0 1 tor * sto, to qroroq torfito gtom i to- 
TOrftofft(q0TOg, to { ’ *‘ } i tot TOftto to mwofa , « 
to { ’* }, ?H ft l wt q sro%, to qatonronq to*rto* 
^ to * to, tos^roqror^ to ^( f to 

I 0 } l to qrqtomq fq^rr to gfto to qsqfa(q;)TOg, 

^o i to TOfato toTOirom mrcsr, tot: {*} I 3tito:(*) I 

to groto totwto — * 

yp^TO^TO f| w tor 1 

fag^l sFRtotR to WFTTTO fc^TOn** H^ll* 

.{^ ’J|* Jfr to** 

q3JR|^ fWqiJ, TO {" 3 } I TO M^f TOT fe«lTOTO*, TO 

{ *}ito to^TOwiro^to gftiTOPft tot ftoft, to*1^ 
gw $1 tor, to j 3 ”}i tothjt *toT qflto^ftor- 
fttoft to, sra^tTOTO!^ 1 to sfwn-ftgw toft tot 



vs* 




sroft i fir*prT RSJRft* I *mi jrrr t wr, 

wn {.n<} i ^vrerft, rrt jr % ^cgnteRR I 

3 gft JR, rrr^irrrr;, rrt{*<} i ^ wmm i g^ssr wr- 

q^trfJ^Wl^RJTR ^TgRT JR RRT JR^t I ^^JR3?RRT 
1WI 3*4 R^R g$:, RRT ^ %#RRRTKRg I Jfift “ftHR^Rt 

g*rcifa m Rritaftgi rsr pfjR” sjprt qg^Rrora Rg$R3Rf 
i^RRTftora r RgwHRfafa)m<ft i m\ g$tRR^fTR<rr 
RFt 35Rfr&RR ^T 5RRRH ^RRRTftWRT! RRf 

w {"I?*} u 

RrrHRrHRR% RH, Rf W^rT Wl% HR 1 I 
n H HR H R5 K H, RSRR: fifc RR II ^ ll’ 

3R ^ ^ jt^r jrtr:-{ 1 ° '15 ! 1 ' 0 ° ; } 1 3R^R gforci I 

Rlf^TC 3<JlfoRT {^m} I Rl*t 3RR $<nfa I 

rrr: srrirt: {' 3 } 11 

35 RRTO— 

$fR*T RS^t STRrS* Rf^ RtfbsRHTsb I 

R3ff*T^HRi I RFRH^RJ, 3R*n%R H^rT f^5[? II ll’ 

»IWJ-{;;|j} I ‘‘iR^^RTf^n RRig RTR fc%5RRt, R$- 

^ «R>ftRft:, R^H^R* (*fR^5TRRTH), RRT{*l'll»}lRft* 
s^-RgtoW%fagfa3T rrt Rg*$ft:, ftgRTRRRt mm 
5RR«&ejj, rrt{?*} 1 RiRTfR wm^ “$Rt q-ft n wrftjn 
51, RRHR*, RRf{ 1 } I 5Rt* R"Rt (? 5RRRT) RTRTRR^ RftSfa: ^ 
R; RRT Rg*#tRRlRT R RRT^f^fo^R,RRT{ ?!'%}• 

*» R^gRTsgT%fti: §5 1 R^^gRT: <r r «r, rrt { 't } I r^rst- 

srr s^trrt^;, rrt «$ ^rgqft rrr: i wurtcr 

R^RS^ RRT RgRfli 1 RRH RRftR?if R5R 5R RRH, Rgft 
RRTC* I ^TftRTSRRIR R^RT RIRT* Rt5R 1 m RftfR?*t 3*R 
5Rg;,$R5Rft RRIH I RRt WHOTRRIR ftRfajJRT RRT 3Rftft: I 


? 3R1V R RFRTT I 






to* 


arcrn qf*wt ^ ^qgqft st, qqq ^ \. sr- 

qfrm^ sm qq*, qq? {5} I ^ 11 


3R 



m^?r ^TqqWfaqqgtqq; i *% 

qq^R ! w ITT^TW 

*rf^r*TT»TO$q foqujqiqjl ^ n’ 

5*rro:- { ? | . \ | ’ 0 \ } I snsni q < %qftq”qnfcqr wm- 

srm qaq, i^faOiOforeft f^%rr I q^qif “qRTqqTfq- 
ftqt ^te¥'<qift;rt 3{^gqT srer qRT qg;q%: i qqsrqqqSm* 
fqqfe^q^, qqi { 51 'll' 3 ° 3 } i qf^qT-qq>rft(q0ft3Rq q«qi$- 
fqqit 5 ^ I mm qsKTOqr fqqfeq, fqgqr 
m qgi%fb, qqi {"'”} l srrarfqr u $mi q^wift- 
qtqft sr, w qsf i ffqgmfo^-^qgfWWiqqq qRT^t 
siqq l [$r] qq;gq : q qq, sm qsfgun sigq strt qfe:, w 
qqr {"'U} I qqi qqTfqr qteqgqqi qsqr qRT(?q)qwfa(q;)- 
qr*t qsq sp*n qqt {"}, srqgqft qqtft- 

SRrfaftjqHSRft l qiiT^Rrq qteqgqr mm n^iqq qiqc qsq- 
SRrsqfqq, qqT { ’ ^U} i st^it: qsqfa(q;)qq5rRT qpt qsq s;iqq 
q**n:, qqT *q$ trqqqft 3r2q<qT%g q^(qj)qq?m^:, qqn* 
{<$*} I qjrf^oqRqqiq qg$qr qqqqrrT^g *tr feqq<qfq(qO- 
sr^i qq quit q qrqq sfa q;Tf%%^^*oqqT{ o }i erat qr- 
qqRfa(qOqqwi qgTTq^qq^rq qoqq^rrsqqf ;jqft qqt 
qsr, qqr { i • } l ^qrRqqrq i^ftgqt $1 qim qRTi^ I sren 
qqqdt q*q qqT W h v» 

qq Mq spfaTSTumTf—^ 
q*$: q^rf^q^d^ sn*q?r qpqqidt- 
ffircr fe%qj q% ? r*m i q qq qfona; i 
qsqrqftqrr q^^%nn rpq q^ 

^Trerra qfe gg srfa; *w*Trq to II V* \? \* 

$ i ^ q-r^Htpar I 




vsq qfaqtefiq; [ sftqft4 

fai, m q^Vqi qq, qqr f3*lKFrqrc^(qO^ , qqr{ ’ 515 1 1 ' l } l 
qq: qfiF^-qq>qqqfq(q0^q qsqTf-qq 3^ I mw ’qsqw- 
ft^gf^wnflf miwih q*n{ ,vv 5} 1 *m$m 
* 1 5^; << f^T Tft'WSRftft 3W, 3m#qftqfe w { 1 * } 1 Hf- 
urt qqT-f^n q$tqqTOqfq(q0^qrc^ snqiqrqw qqwff- 
qRflr qHq<qrfftre, q*n srsjpn q#qftqrffa?q fsqsro^qOqtq^, 
{*?$*}! 3iStftq%qr qpt ssq qifaqq srsTf^r^i, w\ ^ §n%- 
qft nqqfa(q0qqfai, w{ ' * } 1 ?Tft$rc*rcro ^Jwt *nqr 'qqtqBi- 
'•fafaOfsTCRfh TO feqsSTSrqfqfa)^ qi*t W 

ri TOtasfiftqq^ qfesift q^qq flsTO^fa(qOTOf 
TO {¥<} I ^ 5Tft^T«TI*U: II 



m*wz q frq q mfi ^ tos#*t; ftreftq rq qft ? 11 ^ if 

^rmt ^qq^sqqqr qqnfqr, TO { ?Uli} | qqFRTffcqTq 

qqqqf 3^ qq;: l qqs qqtqft | qq;- 
* ^ 3 oft ^ stH q: qq^q: l qqt q«rr{ 2 |ft. ? |qT“ } 1 M- 

qif qmrqqT^n^T qrqf^r% ^qr^qt ^qn, to{ l } 1 qq: qfo- 
«sqr-?THq?T3fiirqTqRt snq TOfeCqOflsrqq, to* qq^i^fl ^ 
. - siH to {"’;} 1 qt5Rq^’q#q^%qqqqiq:qqr qro^ “$<qT 
q^qnfcn qqft qq, srqqq;:, qqr {5} 1 q«Jrt fS roq iqq ff 
v*qmq qq q^r to i qq%3*rr TOfa(qj)ter<ft mm ftqqfafa)- 
qq^reft i qq^^pr qq;q% q^q 1 qq* ss qfrq iq fc r ftqrft 1 qqt 
qsqfa(q0ftTO qi*t 3*q qftq; qq qiqr:, TO {q*, qft} II 

* I 



forfa fa&Sf W%rT ^ I 
. *nro ! ^ B rel ra ws*ft 

^ *m*fcr Brtr ^ forcmss^ ti ^v n* «* 

^mj-mfofs jit^ { \ | a | * i } i l 

srt “t^ft^STTfarr &«%tors> *wt{?) i w? sft- 
*gfT-fSEflg n u«nf ^ 3 fa^ snrarr srasr f$- 

3<>n^TO ^ q«n {"!} I anmfsr s*<^ “$rsr Tff^rfcn srft 
sr, aiw spn, twj {3} 1 m sftwmftf ftsraftww flrart* 
^:, ?T 5 £n ^#T%m*r arerftaffc l w stB ft*pn arerffa- 
ftsfrar q^ntra^ l araf^ 3* 1 <ra%fircft ^ TOST 
qfoRTi, w to si ’TrtfwmT 3^ arra f^i- 

B(^)^l m =^ 5 m%^ qsift, ll 

m ^jff^Ti^r^onrf?— * 

*FTT*PK: ^TOTuft *3 fmCT 
5 *rrf vgfa ’Tgct ^r^TT 3 1 

^pW*?t *f? ros ! re fas m Tw- 

Rfr ll \\ ir 

(srrcrt-){* '\\\\ ']} I arrai^ 3^^ <• 

fl^r> fisfi^nf ^ fi^r:, $<faif *n*TmT 5 srreTT 

w {'Sl?l"s} i<ra:sft- 
u«nf-ft* 3^ 1 «rrar *rarft($T) srs- 
gtft, 3 ^sf B3111 $> stt^tj wT") 1 a<n wmfST 
u f^r £t, srqaHstai^, w {?»} 1 <rai ffo-w 

OTfft* TOFW> ffl { M * * » } I 3 #* 3 °i rtf I 

ara% 3 »»n qsirttaf m\ 1 <rar 3 <r% *% ^ tot- 
!w, *wt ^ f Srtifft srgf^jfaj, srw sHTsftft:, w {<$} i 

? enrora.1 «wr-“n q* enrol *ron q»” 1 q qroifirtwr 1 
3. qfir Rfirnifr 1 < 
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[#rfo- 


Wh 3R%Rtto<^ *RT {^}IWRR«IR 

flpn srer to i tot * srtor sft sF*itor *ror {°} l 
wSr ^RTRRNre^n: to I ®rer 

pfttow to to ItofwqiF, to V; stqpft: 5T^r i qqT- 
** TOTFT ^JITT m\ SFlto* I TO i^fl to to ^ to, 
TOR totopaT^, TO {’*} II 
sr sqtoft% ^jr^qq^Ti^rqTf— 

^hr: to^r %#rroqF|rn 
to*TO TO fafto § ftorft *TPf to ! TO!T t’ 

»• to*K I RFR- { t \ ' ! ! S ) I TO 5nTTnt5T-3fgf^r: to gta TO- 
totofa&toj toCfo^to'* to fa) to i wftoqr Rsr- 
ttoqro^ TOirf * “to qft’^Tfto to*:, tow q^i toto 
TOto to, to {"*} l towft stoqtorftoWto^l 

to’Tft ih W ^1 wtototo to*:, TOW TO, TOT { 3 } II 


« TOfato tofto ^#pil|-- 

to wtonto^TO TOW TOTPTORT WWT 

^ tore ^ re fqra factor ^wrto toto*? II Wl' 

(srra:-){ , 5 l';l”} i 5 * 


3toi to(?toRtftofa(to3totft i TOto 
^ jiyif TOK W TO I to^Tf^T-TOTOTOIT STO^ “TO to”toto 
tos?, TOwqrow i topt tof: w to i TO>gto[toto to 
froto(*)TO wto:, m w 3*iroraroi*» tot {?;} i to 
p*rotopto iftoft i 
ftow(?) ^ n 


* to qstoft q*to itots— 

3 Trto wto qTWWTOtor- 
wto TOTOtotorftoi w i 
$ro fttoto ft foarotor* 
to f^r^rrr w TOto(*)w?to w ll ^ li 3 


?-* I \ I 



fofarcU \sh 

Kfmj-'Ks tostto am q^ qqqi^Mqqainqt faTOfW- 

tfcrcf #r faqqq tem^rqfq q^q* qt*&<»r q 

^rr^-jpr# iMwi^ vm$ qrq-*Fra wm armiftiq^-q^q- 
gfaqTfqsrct qq-Mqq# wtorwf# TOqqiflftrc faq^u 
qq^rwr sfirafcff*iTO— 4 

*mtq ^STO^TO f| TO^JT 
qfqraFT’^qfo f-?f sto^ftt faq ? I 
qrcs q^ q qq*t^nr q mro 

%^^TT%^fsr>TR5R%1| f^fiT^l II ||' 

/y_M» 1 1 qqsc^t i^^r i qi^qqra q*Mrfoq»5- *• 

lo?rr J «iwi^ q^-TTOqqqTfqTJftq, q*n 

iM> \feqiftitq© q?JRi^ir-5n^3n^^ 
b to ( * i - } I ^ *<$\7<ti y^ , ^qgqft qfe:, to 
TO {?••}! TOtT%m TO^T 3<rft TO, TO TO { * } II 

m tot qqqTO^t sqrafon Jtmi qqqq(%$. s^rn w 

{ q i ,i \ 

^•■I-vh j i arq 

fat q^orr q^qqrfifaq; to qqrqflqft(q0fhrqt I ^ 

fMift to TOfq^fa(qOm<ft qsr-^r, qqr f,j.[y-1 , 

qq qOT q<p$sft ^ sis faqfe i qq* V ^J 

m. q^qro, qqi {llfrf 7 } iqqqfcwro, to{j;5|'5} im 

qq^ $m ftTOtffoqrq $m qqr-^gir $q q^c, $q- 
TOsqTftqqfaCqOfq^ to scrft^^qr^TT 3m<ftt$qF%qr, 
qqT { ,,<o ;} i arcmrf qqr-5KTOT { w to qflr: I 
qfsTO 5 q* to fqdi i arq “faq^q qf*rfaqi?fafar” 
faqregro mm §:rm^qiqfunmqRr q qr*t « 
i qqq; ^qq ^qfrft qrq^r, qqi {^}n 

q^qtqiOTqr q^s^ to:, to { ,: h |?j| I to to3* 

? qqqftsw i r l m qroim’ qfir I 




q^ronfaqr Jrrftq srrqr srsrf^rqrftCqOfssrtf' w^r i qararo 
teqqr #n; frqw, qqr |;b|v} i qFqqmqifgqqq-^r 

grffaftqpn wm I qqr TOfqqgq^q qqr qsf^qgfaqqr 
qqjrqqn qTqqtqfqsrfforqrT TOqfraqTqr zm> qqr { i * } u 
M m to^ m qffaq qfo qst^5?n^^rsf^ tow- 

J , :°j^| i srqtft jrpqq; qqtfqqr m%\ TOftTO fo(qOjl3reft 

q^qr I qq^r q m^nfq$ arntaq i fi;#rqTOrqp%q- 
faq*ftq q qsq# ft#rq$ qq: I qq: qjtff: qpq^ gfait 
qjqr siffaffiron srroft I fltfqqq srcsrgqr q^rafaqfqT 
,o kqiftOiOsrqsrcreft i rt q*gqr srrqT q$:qi^ q^r^ft qfeq I 
3Rqr qr^qq??gfSiqif3:Tfqjii^^T^qFt to 

qfa q^ tot*) qqr Mi 

m TOTOl TO&qteqft ?qm: t qqt jffiij I qpqq; qqof- 

to m\ TOftroi^ftqft qsF%qr I qq: qj^q^qjq^- 
v*TO (q) qqijXpjjl qjtff qq>gq: q qq I qqtsfo <rcqsj- 

gfaaqr qTqsrft^ftqsqresfoiqfqr qft to wq;, qqr ?°® II 
m toto^ qiqqsprs^ ?qrcr:-{ , ~*|- 1 ***** 

qqtfft snqr *giftq3ft(*)ftqft qan%qr I qq: 'svsm q$^r 
qara^qqr q ftftq&TO [i\°\% I q^qTf qqgfir ^mr srft* 

*<> ^teqr qesrcft i srar: qqq% q^qrgqqfcq^q srfqqffcrqqrs- 
sOTR^iq qi»t ^q totos* qrcr q$:, qqr ? n 
qq 

m^f^^TFtq q^T^fTO 

qrro srr^feqq qq^ l 
Vi inqftqqTssifaqq* wifki 

qrftftmqr qq h^: to; u qq n' 

? ‘ST^n^r to^’ ifr qfmift i r i 



<sv» 

fW'snfcrr to fcsati *m {5. ,} i m “%s- 

mtoWft to: ^ 

ferara* ton, m { -«»^} I sgt’fissjr “isftV'snftjir *g- 
^»n m §m TO^to^ m\ {”} i to to- * 
»TO3Trtorg *iggTO r%*to<to (to) ^taT^ftqgtto 
TOT { * * } 1 fft TO^sft ^TTrH^T W ft^praTOWt 

vmfte tot j '•j 1 1 to wto sfctort to tot 


TOto^swTOTsr to I to^TOftot to totosto^ I *• 
TO ^ggo rr ^rr^rr £n%5ft(q0to5rcft i to ^ feg<jn to q?tot 
TOflroft scif^r^r 1 torft(q;) 5 TT%gsr(^)tf 1 

to mzpft Rfoiro: l mk ftgwrr'toTO toto^: l tot 
gffaiT ^toflr&TO TOtocfi tot%(W 1 %% fg-garr to: 
WW TON 5 flTOTto I ^ =*T TO v* 

TON fssrtf tot ^ l totot! TO3#NTO%gTOrT:TO re 
^ I tot towsT: to ftNTOtffto^TOf^T m»t wk ^qrf&r 
s^r, totUi toift ^toifto)re to*t 
to % tot { 35 U } 1 to toftto wR ^NHto($)^,TO«T 
TOT TO lIH w {’•’=•}! TOTO(to^ ; ^RTO II *• 

TO #to*RTTO— 

vwt Sfftto ^ ^fl^RT- 

SPto WTTOTNT f| I 
TOto TOrrreto 

STTJT^ RftorT I ST^ II ?oo |f vt 


re^ feqrtonft sto jtrni; q§ % rt tot j 4 1 j 1 


\ I ^ < <ite*rct$r , 57%^’ ft ut*nt I \ 3q3fft* 1 





t 




[ i m ftsrftwwrjfta to QJ#t to 

L?**: o J 

* *rsft toft ^ftft * i to sn^ 

ft g w^q t sran ^ I feq^ regw sifr sro *rofftr^ l stto 
gtor toftsfarc zmt ft i tot: ^ toft ^ TO^tqfttK- 
** ftrftOTOt, to w i ^frft ih to ^ i TOitofrrcS m\- 

^WT*T, TO {3} I! 


sra swft'ft ^3 %oti?- 

si^r ^rrcto 

;fto^ %T *ito <r?^to 1 

ato* (? t| ) ^ 

tT ^^ TT ^ rf -*T^ 5TTTfrTR^H ?*? \\' 



\ 3 J 

*v,4 1 m ^ tor* wto to { 52 } to 


*b sftq sq<ro 1 mv sregaroqtft m\ 

\z<m ftqfeg*n top tot ^toqtoO totpst^ 1 7 ^- 

^gin tot qppT totctI T&m 1 stip^t mftr ^ $<nftr 
^prto)to;ft, to {*<*} 1 mw^fk toft:, tot sjtoq; 1 
3ptogto# i\> to {<} 1 ^ wTto; toto 11 

“srto qTOre”tofftqT TO&rorcrcgTOT- 
unftsrtosrsn to ^ ^teTropj— 


*° * togH^itoift^HsrCS toiOto^tot 1 

tfftTO qpto q^, TOTT&qTOto li” 9 


to mMk toptos— 

to^rtos^TTO:, wmvt to i 
TOft ^ toroml, ftornrr: sttotti* 11 K*\ It* 


? mfeift 1 r toptto 1^ 1 \ 1 s 3 { 3 |^ (?) 1 







itorlf <r?n ^ 

to snit wn?fa m { * 4 -H : } tota 1 ^- 

tfT^l <ra* 5rr^<?% s:$gifT fr sr^i l fs^jorr srer srran to l fto 
%TO$t srran f^i ^3<w srr mm «ggwra^i ^tt wsrarr 
TOtfW^wqraft l srerr: torwwt to toto ** 
m W i toift ww» W. to, *rar (?H i 
sri^spotto* w (?} i swtotfimwt n 

sr«T 

srrom ^ \ fato K, ^toltotor l 

«tos^ ^raatotor u M u’ ,o 

(**mn-){ -!-'HH v i - A 4 *}i anrqrawdqt wtffa w{ *'-**} 
#to*^r toft * toraw i <r<r: srtofto 3^ srRrrw^- 
m\m\ 1 to sto'ff ito 3^ mm mmt (toft) ^rtoto 1 
3 *n qs^ntorc to to^ft witot w 

toft qtoto m\% m w 3^3, m { H } ii ^ 

to% ST&farTTf STt tel ^jWif fttfjrft 
VZT #lrT*TT ^*TliNT£5 tot ^RH* I 

3 rrr 3 to^t£(?totototo to 
^ ^ ^ ^§to to ! *toto) ^tor to^? * o v v 


?TO- 


1 * 

«i \ 
* X 

30 

o o 



1 mv® srto 


m 



n* 


to?fto fto 3^ sncrTfto s^r, 

?^»°o 1 fetfsn^to f^r^Y 31ft mm sraftftr- 

mw> ^nito, *rar 1 to “to? 5 f|TTto- 
ftto” ? 3 *Rr totosftoto * s§toto?wto* to 
%? 1 to 354 to sfw 1 tftgtfY tofrcr?gssn *rato «rfH ^ 
sratototoft *wt {«?'•}! toft totototoratosn 
*nto ^ggft d, am mv, w {H i! 


? 3TO I R ^ W ^WT^TT Mlcft zb q# 
tot’ ?fa qra: 1 a qrrisfaqto^ 1 


3 . 
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*T5T ^ JT«mH^wfarnft *T5^ftrTO 
?Ttor*rt*t zttuv* 'm&F&i I 

3T?^ ^ f?&?r R f^mf^rTT jfa ^^ T f TT " 

^t ^Rrftf ww^r#pT^rq| ^ II ?<A || 3 

(?to-){sR3v! v |i rl^M I arrofcistf ^t-fiwnsfor 

^t{v^^,} to$* i 

3OTT^)*btr fait m anftforon 'TOifro^ I 
fait sirs ^ ot? 'r*TOtffa^ tot l 

tovtoi srcftftroTfari 

*TT*t TO { '?2U: } 3«f 3TTTT 3m, TO < I qaftffoTOTOT TO* 

«w ^TO^rf^i: i <m\% to Rifrr toft tot^wt $Ft* i 
^TO«K iftrc toa* M 

wwnftwrt wr^-TOin ^ 

*to asTOJrffonro 1 9ft^riTO% tos?t nrSirn— 

toitot — sn^TOTOTO^n^r fm tojsna^nf t sm^far 
arpffat ^ ^foft*wtsfo ^ ^piq; | w 3n#T 

*°q$”fasnfaTT tpraroiMt * I ^t«tt ^ Mterror 
WTTOffar^sft E fafaraqTO Ufa I 

TOS TO^t* 4tiwqn(:) 5 r 
fafaTfa ^ ^ferrRf ^r $ i 
v* f^r*r^rf^RT ^ a ft fti rw f 'wrft 

TO ! rT?fc gTTOliri ftrcfcrT ? if 

* I 5 ? to sJtenrm ftoM ?% ^nrf^r i r ‘ftrai^nro’ ; & gfo g nrcft- 
ira: i \ I a wtear I \ s^rar fifafari ^ i 

q ‘frRW^ ^r fe ^fpsmftare! I « wri^ft i 



] 3 faforre: « t 

? %|* . . } i sre frer^afoiretfffort <g grer- sreror * 
totohIto Ml?..} mqk WftintaiTOiifa^i fm 

*nt to sitou^ i to areTOftro *nt ^ ^ifo rrei 
wfarftt, to li 

f^^reron*—- ^ 

w§^T *ifaTOTOlrs»jfti 
CTFT^rBrt *ifo I 

TOssrefc *rcnr%*3 w*&t 

ftTOOTt II’ 

tos:-{ 5|» } i are ^^retitfort 'rto-shto * <rto- *• 

;ret to {l\\}\ s£r w !ro*r ftfotf ^l sn^A foft 

*nt aro sre^r i fro srro snt forreifta^ i to arer- 
sgfofa gr«$ itoi* q^, arrosresr i anrett «i^fo- 
*ret arifa, arw to, to { 3 } 1 srerft TOfafore: top li 
TO?fo*T«re <re afafoBt TOtf irons-- * 

«rotr 5 fofijSrssr n K*t »r 
«nro— are ^affa^tfforor: to I sKfrfo grefsft 
4, arnN TOret” srerM mfor w&t ii 
awtanswni — v 

c\ — 5L fs - ____X— ■ ^ 

wEtOTT ^TTaf ^tt 
TOtfo rff^fo^rfforSTO \ 

*v , , „ , , <; , 

TTOPpi IflL W W W'Hrei? 

TOwro rt nfatr swlsfer li M n 3 
sqrot-{ !*[;.} i are to*j ftesrftsrretsSret to 'kto-hh* ^ 
fo* tosttoI to { lo\U } i m folt «nt fa^rftt I Mr foil 
Sit TO TOTOWft ftsfo* I TO ftro *fo TO TO TO;' 
*rc^, to VU are isi# fresr Jrcp srct arret « 

? qq p w ft aqi I R I$m I ^ aroftt I 
11 ntar* 



nffaffafc* 


& 




rT^T%»TT 5TWf^R^T 

* sr€t ^^rng wro*r% ll U* II s 

rr:-{ o«JO I m TOfaGOsrroq 

v 9 O C 1 

'K'Rrcfa to { l\U J- I Jn^ M aft SHf^rfa: I ffa$ faft 

*fa SJSTOfy I TOT? s#5rtt wt ^ ftro- 
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APPENDIX I 

Examples and answers 

Exs. 1-2, p. 3. Oh learned man ! if you know (addition), say quickly 
what 7, 8, 9, 1 6, 93, 60, 76 and 50 when added (together would come 
to), and what number is arrived at when 27 and 21 are united with 
32, 15 and 5 as well. 

Ans. 319; and 100. 

Exs. 3-4, p. 4. If you know subtraction, say soon the remainders ob- 
tained by subtracting from 1000, the above-mentioned numbers 
(i 319 and 100 separately). 

Ans. 681 ; and 900. 

Exs. 5-8, p. 6. Oh ganaka (calculator) ! if you know multiplication, say 
quickly what 21586 will be when multiplied by 96, 93685 by 32 
and 98510 by 273, and the number got when 12987013 is multiplied 
by 77 so that it may represent the number of clear, resplendent and 
circular pearls forming an ornament for the neck of S'iva. 

Ans. 2072256; 2997920; 26893230; and rooooooooi. 

Exs. 9-12, p. 7. If the laksana, (subject of division) is learnt by you, say 
quickly what the numbers obtained (before) by multiplication will 
become when divided by their own multipliers. 

Ans. 21586 ; 93685 ; 98510; and 12987013. 

Exs. 13-25, p. 9. Tell ( me ) the squares of 1 to 9 1 , 12, 72, 93 and 163. 

Ans. 1; 4; 9; 16; 25; 36; 49; 64; 81; 144; 5184; 8649; and 26569. 

Exs. 26-39, p. 10. If you know the square-roots of the squares 2 formerly 
obtained tell them along with that of 11819844. 

Ans. 1; 2; 3; 4; 5; 6; 7; 8; 9; 12; 72; 93; I63; and 3438. 

Exs. 40-51, p.13. Oh friend ! after reflecting tell ( me ) the cubes of 1 to 
9 3 , 18, 73 and 317. 

Ans. 1; 8; 27; 64 ; 125; 216; 343; 512; 729; 5832; 

389017; and 31855013. 

Exs. 52-63, p. 15. Oh proficient ( individual ) ! if your study in operations 
is proper, tell the cube-roots of the cubes formerly got 4 . 

Ans. 1; 2; 3; 4; 5; 6; 7; 8; 9; 18; 73; and 317. 

Ex. 64, p. 16. Quickly add (together) three and a half, six, nine less by 
one-fourth ( 9~i )> and seven plus one-third ( 7 +• J ). 

' Ans. 25^. 

1 Cf. Gavtilasarasangraha p, 13 (v. 32), 

2 Ibid., p. 14 (v. 37). 

3 Ibid., p. 16 ( v. 48 ). 

4 lbid^ p. 16 (v. 63). 
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Exs. 65-66, p. 18. Oh learned man 1 tell (me) the remainder (i) after having 
subtracted one-sixth, one half and one-third from one dramma, and 
(ii) after removing one and a half, one minus one-fourth (i-J), and 
one plus one-eighth (i + J) from six plus one-third (6+|) drammas. 

Am o ; and 2§| dranvmos. 

Exs. 67-68, p. 20. Oh one with good intellect I tell me the product of three 
and a half (3$) by nine plus one-third (9+^). If you know 
ganita, ( say ) what one-fourth will really be when multiplied by 
a half. 

Ann. 32$ ; and 

Exs. 69-72, p. 21. Oh ganaka ! If division is known (to you) methodi- 
cally, tell quickly what becomes when ten plus one-fourth (10+^) is 
divided by six plus one-third ( 6+ J ), eighty and a half by five less 
by one-third ( 5 - -J ), a half by one-sixth, and one-fourth by three. 

Am. if|; i 7 i; 3; and jy. 

Exs. 73-76, p. 23. Oh learned man l if you know pSil (arithmetic), tell 
(me) quickly the squares of five less by one fourth (5-±), eight and a 
half, one-third and one half. 

Am. 22&; 72*5 & and 

Exs. 77-80, p. 24. Oh intelligent ( one ) ! if fractional operations are 
known to you, tell (me) quickly the square-roots of the squares pre- 
viously obtained. 1 

Am. 4f ; 8£; $ and J. 

Exs. 81-84, P- 2 5 * Oh learned ( one ) ! if you know pdti, tell ( me ) the 
cubes of (i) nine plus one-fourth ( 9+ J), (ii) six lessened by one-third 
(6-J), (iii) one-sixth, and (iv) one-third. 

Am. 791M; l8l M; and 

Exs. 85-88, p. 27. Oh friend ! if you have great intelligence in the ex- 
traction of cube-root, tell me the cube-roots of the previous cubes. 2 

Am. 9i; 5$ ; and 

Exs. 89-94, p. 30. If you have (acquired) proficiency in kaldsavarpa, 
express $, J, &, $ and } as having the same denominator. 

d»s. SiB J i ffl i M ; Ms ; and 

Ex. 95, p. 34. Oh friend 1 if you have exerted yourself in ganita, tell 
me the sum of ten plus one fourth ( 10+ J), one and a half and two 
plus one-third ( 2 + & ). 

Am. 14^. 

1 Of. Oa^itasSrasangraha p, 27 (v. 17 ). 

2 Ibid., p. 28 (v. 21). 
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fie. 9&> P> 35 * Tell me (the result) after reducing one and one-fourth plus 
its half together with one-third of its sum and one-sixth of that (last 
sum) when united with one-third, its one-sixth and one-fourth of its 
(sum). 

This means: Simplify:— 

Il+i of i|+£ of ( iJ+J of i£) 

of { ij-H of iJ-H of ( ij+£ of i$) } 

•H + i ofi+J of (Hi of J) 

Am. 3f§. 

Ex 8. 97-98, p. 37. Oh friend ! if you know bhagapavahana tell me (the result 
after reduction) when the numbers previously spoken ( in exs. 95 and 
96) are diminished by their (fractional) parts, i. e. to say simplify: — 

(i)(K>-l)+(i-J)+(a-J); 

and (ii)(i-})-iof(i-i) 

-iof {(i-l)-Ki-i)} 

-Jof [(i-i)-iof(i-*)-J 0 f {(i-i)-iof(t-i)}] 

Ana. and & (^+ 2 B 4 ). 

Ex. 99, p. 39. Oh friend ! if you know (vallisavarna) tell (me) soon the 
sum of 2 drammas, 5 panas and one kdkinf less by one Jcapardika 
together with one-fourth of itself i. a | Jcapardika. 

Am. 2f^ drammas i. e. to say 2 drammas, 5 panas 

and i8f kapardikds. 

Ex. 100, p. 41. After reflecting, tell (me) the measure of that post of 
which one half is immersed in water, one-twelfth in mud, one-sixth 
in sand and of which one and a half hastas are seen. 1 

Ana, 6 hastas. 

Ex. 101, p. 42. Out of (the total number) of elephants, one half together 
with its one-third fled to a summit of a mountain, one-sixth ac- 
companied with its one-seventh drinks water at the river, one-eighth 
and its one-ninth play in a lotus-plant, and a lord of the elephants 
followed by 3 female elephants plays in the multitude of lotuses; 
(so) what must be the strength of the herd ( of elephants) ? 

Am. 1008. 

Ex. 102, p. 44. One half of the herd of intoxicated lordly elephants 
has commenced to play somewhere. One-third of the remainder 
has run away in caves making noise on account of the fear of a lion. 
One-fourth of the (remaining) remainder removes the scratching 
( sensation ) of cheeks. One-fifth of the remainder has entered (a 
river) to drink water, and sixty elephants are seen. Oh friend 1 telJ 
(me their total number). 

Am. 300. 


1 Cf. Gayitasarasangraha p. 47 (v. 6), 
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Ex. 103, p. 45. One half (of swans), two-thirds of the remaining, three*, 
fourths of the (then) remaining and four-fifths of the (then) 
remaining went away after flying somewhere, and another triad of 
swans is seen keeping a company. Oh in tellegent (individual)!, tell 
(me) as to how many swans were in that group. 

Ana. 360, 

Ex. 104, p. 46. One-fifth of the swarm of unsteady and large black bees 
went to a mango-tree, one-eighth to a lotus, their difference (vivara) 
i. e., 5-^ ( = 4 1 2 3 0 ) multiplied by two, plus its half (i. e. s %) remained 
on a kunda ( flower ), six times half of the difference 1 between 
those bees which stayed on the kune In ( flower ) and those on the 
mango-tree, together with its one-third 8 multiplied by three 8 and 
lessened by its one-third ( i. e. by j x ) resorted to a jdti creeper, 
and a decuple of bees is seen seated on a blossom of a tilaJca tree. 
Oh clever ( individual ) ! if you know ( vis'lesajdti ), tell me quickly 
the number of the swarm of bees. 4 

Ana. 40, 

Ex. 105, p. 49. If the (number equal to the ) square-root of the collection 
of leaves of blue-petalled lotuses used as an ornament for ears by 
a woman having beautiful eye-brows, fell on a bed on it being 
struck during the sport with (her) lover, and if two-thirds of the 
remaining as well as the square-root of the ( then ) remaining fell 
on the ground, and if a pair of leaves were seen, say how many 
leaves that blue lotus had. 

Ana. 16. 

Ex. 106, p. 50. Three times the square-root of the group of parrots 
went to fields of rice, after having flown. One-tenth of the 
remaining resorted to mango trees full of fruits. Three times the 
square-root of what then remained fell ( a victim ) to the snare of a 
hunter and thus became subject to adversity. Oh learned (man) 1 
if you know (s'eaamulajdti), then let the number of that group of 
parrots be now told. 

Ans. 25. 

Ex. 107, p. 51. One-third of the herd of deer along with its one-third 
fled owing to fear from a tiger. The square-root of the total 
number longing for singing, bereft of mouthfuls and having the eyes 

1 This difference is equal to ^ 1 i. e. 

2 This comes to ^j. 

3 This comes to ^ 0 . 

4 Cf. Oa^itcttdraaangraha p. 49 (y. 23-27 ). . 
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closed, stayed. Two female deer having unsteady eyes and separated, 
from the herd were seen wandering in a forest. If you know the 
process oiganita, tell (me) soon the strength of the herd. 

Ans. 9. 

Ex. 108, p. 52 Five-fifths of the herd of monkeys together with the 
square-root ( of their total number ) have their minds attached to the 
swinging of branches of a pnnam tree. Ten monkeys desiring the 
fruit are seen (engaged in) duel. Oh ganaka \ tell (me) quickly 
the strength of the herd. 

Ans. 36. 

Ex. 109, p. 53. Oh good calculator (suganaka ) ! one-eighth of the herd of 
hogs is sporting in mud in a small pool. Oh friend ! one and a half 
times the square-root (of the total number) really dig musta ( grass ). 
A female hog with seven young ones is seen as separated from her 
herd and seeking it all around. If you really know pdti, tell (me) 
quickly as to how many hogs constitute that herd. 

Ans. 16. 

Ex. 1 10, p. 55. One elephant remained at the post. One-sixth of the 
remainder remained (engaged) in sport in a lake. One-fifth of 
what remained (then) grazes sprouts of s’allaki on the slope 
of a mountain. One-fourth of the (then) remainder along with the 
square-root of the total number is seen terrified by the roaring of a 
lion. Another elephant follows six elephants. Tell (me) the 
strength as to how many elephants ( these ) were. 

Ans. 25, 

Ex. hi, p. 56. A pair of bees made tawny by pollen, is seen on a white 
lotus. One half of the remainder along with one-seventh of it ( i. e. of 
the swarm ) went to a temple of a lordly elephant. A square-root of 
that swarm went humming to navamallika, and a couple of bees is 
seen. Brother ! tell ( me ) the ( strength of the ) swarm of bees. 

Ans. 16. 

Ex. 112, p. 57. A certain wealthy man gave to a Dvija one-fourth (of 
a dramma ), then one-third of the remainder, (again) one-fourth 
of what then remained, ( again ) the square-root of the sum-total 
and ( then ) one-half and ( thus ) became penny-less. So how much 
wealth had he ? 

Ans. 6} ( drammas ). 

Ex. 1 13, p. 58. The tenth part of a pillar multiplied by its seventh part 
( is hidden ). Half of that ( pillar ) is seen to-day. Tell (me ) quickly, 
oh friend ! the correct measure of the post. 1 

Ans. 35 (hastas). 


1 Cf. Gaytitasarasanc/raha p. 56 (v. 69), 
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Ex. 1 14, p. 59. A portion equal to what is obtained by multipllng five- 
twenty-fifths of a bamboo with three-fiftieths is seen by me. Having 
reflected upon , oh wrya 1 tell me quickly the measure of the 
bamboo 1 . 

A ns. 40 (hastas). 

Ex. 115, p. 60. (The number equal to) 18 times the square-root of one- 
eighth of the herd of elephants resembling a cloud ( surehatged ) 
with water and having their temples moist on account of the flow 
of rut trickling ( therefrom ), wanders on the top of a mountain. 
Other 18 (elephants) are seen as fear-stricken on hearing the 
roaring of a young one of a lion. Oh ganitavid ! if you have 
taken pains in this connection, count as to what the number 
of elephants is. 

Am. 72. 

Ex. 116, p. 61. Nine times the square-root of two-thirds of the herd of 
swans went to the sky. Six times the square-root of three-fifths 
of the remainder perished. And oh friend ! three times eight swans 
are seen, (Tell me ) how many they were (in) all. 

Am. 150. 

Ex. 117, p. 63, The square of the three-fifth part of peacocks lessened by 
six is playing inside a mountain. But six are seen as having gone 
inside a forest. Tell (me) quickly the strength of their herd. 

Am. 15. 

Ex. xi8,p. 64. Thrice the eighth part of the herd (of viekas ) is halved and 
then diminished by 16 vislcas. (The number equal to that re- 
mainder) multiplied by itself is playing in the interior of a moun- 
tain, and four times (that sixteen) are wandering in a forest. 
(Tell me the total number of the viskas ). 

Am. 128. 

Ex. 1 1 9, p. 66. Oh friend ! if you know pafi, tell me what that number 
is, which when multiplied by 5, then increased by 9, then reduced 
to square-root, then decreased by 2, then squared, and then 
lessened by x, and then divided by 8, oh ganalca l certainly 
comes to 3. 

Am. 8. 

Ex. 1 20, p. 6 7. Oh young woman with unsteady eyes !, if you indeed know 
the correct vilomakriya (operation of inversion) tell (me) that 
number which when multiplied by 3, increased by three-fourths 
of it, divided by 7, lessened by one-third of it, multiplied by itself, 
lessened by 52, reduced to square-root, increased by 8 and divided 
by 10 comes to 2. 

Am. 28. 

I This means solving the equation: §5 ^5— a?. 
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Ex, I2i, p. 68. If one and a half palas of musk can be obtained for twelve 
and one-fourth drammas, then for what can we obtain seven and 
one-third palas? 1 

Ans. 59 drammas, 14 panas and 17% kapardilcas. 

Ex. 1 22, p. 69. Oh learned individual 1 if you know trairas’ika , let it be 
said as to how many palas of camphor can be had for 100 drammas 
when i£ palas of camphor can be had for 16J drammas — the 
camphor which vies with the beauty of tho split of the tusks of a 
lordly elephant and to which a swarm of bees is called (attracted) 
by (its) odour. 

Ans. 9 palas, 1 d hat-aka, and I i|?j vallas. 

Ex. 123, p. 70. When the amount in futurity on xoo is 6, tell, oh 
friend 1 what is the amount in a total of 1000 ? [ This comes to 

saying : Oh friend l tell ( me ) what xooo will yield when 106 
yield 6 ? ] 

Ans. 56§|. 

Ex. 124, p. 70. Oh ganakc t! if ij dhafakas of kunkuma are obtained 
for 5I panas, how much will ij palas cost? 

Ans. 4 drammas, 10 panas, 2 Icdkinis and 13J kapardakas. 

Ex. 125, p. 71. Oh friend 1 if i\ manikas are obtained for 8 minus | (8 - £) 
panas, say for what 100J manikas can be had. 

Ans. 19 drammas, 12 panas, and 4 kapardakas. 

Ex. 12 6 , p. 71. Oh learned man ! if 2} wants of corn can be had for 6J 
drammas, tell me quickly what can be had for 80 i drammas, 
in case your intellect in sankhyd-s' dstra (the science of numbers) 
is developed. 

A ns. 28 manikas and hdrikds. 

Ex. 127, p. 72. Oh one with good intelligence ! if a certain lord ot ele- 
phants having -a series of bees roaming about his cheeks starts to go, 
on remembering the sport with a female elephant of Vindhya and 
goes one-third of one half (i. e. £) y ojana in 1 j days (lit. two les 3 by 
half), then within how many days can he go 70 yojanas ? 

Ans. 1 year and 9 months. 

Ex. 12%, p. 73. If a serpent having a body three and a half hands (in 
length ) goes in a hole one and a half angulas in one-third of a ghati, 
oh gapaka 1 say quickly in what time it will enter it. 

Ans. 18 ghatikd8 and 40 palas. 

Ex. 129, p. 73. If one gadydnaka of gold along with one dharana of it 
is really obtained for 14 £ drammas, oh friend 1 how much gold can 
be had for ninety minus one- third (90- J) drammas t 

Ans. 9 gady&nakas , 4 nifpdvas and 2$$ yams. 


} Cf. Oarf-itataratangraha p. 69 ( r, 9 ). 
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Ex. 130, p. 74. What is the number of necklaces each containing 6 
that can be formed out of 16 necklaces each containing 8 
setikda ? Oh friend ! tell (me that) definitely. 

Am. 2ii. 

Ex. 131, p. 74. How much gold of n varnikas can be obtained by giving 
ninety gadyanaltas of gold of 16 varnikas?' 1 

Am. 130^ gadyanaltas. 

Exs. 132-135, p. 75. What is the interest of 76 in a year at the rate of 

5 per cent per month ? Oh learned man ! if you know the operation 
of pa'ricaras'ika (the rule of five), tell me time, rate and principal 
from two of them. 

Am. 45? ; 12 months ; 5 % ; and 100 ; 

Ex. 136, p. 76. If 2I is the interest of iooi in J month, say what the 
interest of twenty minus one-fourth ( 20 - \ ) in 8| months will be ? 

Am. i2j> 0 VV 

Ex. 137, p. 77. Oh learned man ! if 3 workers get 20 panas (by working) 
for two days, tell me what 8 men will get (by working) for five days. 

Am. 13 3\ panas. 

Ex. 138, p. 78. If 8 mdnileas of s'ali (rice) are carried to one yojana for 

6 pams as wages, oh learned man ! tell me the wages for (taking) 
63 mdnikas to 18 lcros'as (literally six multiplied by three). 2 

Am. 2i2§ pams. 

Ex. 139, p. 78. If a Itambala having two for its breadth and eight fqr its 
length costs ten, let ( me ) be told what two others having three 
(for breadth) and nine for length will cost ? 

Am. 33 1 

Ex. 140, p. 79. If a s'ila (stone) having 9, 5 and 1 hastihl (respectively) 
for its length, breadth and thickness costs 8, say for what will be got 
2 stones each of which has for its length, breadth and thickness 10, 

7 and 2 hastilcas. 

Am. 495. 

Ex. 141, p. 79. If 30 pattas, (each of which is) 12 angulas in thickness, 
16 ( lit. 4 s ) angulas in width and 14 hastas in length cost 100, oh 
friend ! tell me what 14 pattas having their breadth, length and 
thickness each lessened by 4 cost ? 

Am. i6| ( dramma8 ). 

Ex. 142, p. 80. If 8 d,rammas are to be paid as wages to cart-drivers for 
bringing back the pattas which have their measures as stated 


1 Cf. Gavitasarasaiigruha p. 60 (v. 18). 

2 Ibid,, p. 63 (v. 36). 
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before, when they have gone to one yavyuti, tell ( me ) what wages 
will have to be paid in the case of other patfas which are as stated 
later and whose measures are less by four than those (of the former), 
when they have gone to six gavyutis. 

Ans. 8 drammas. 

Ex. 143, p. 80. If 16 mangoes are indeed obtainable for one pana, and a 
hundred pomegranates for 3 pav-as, oh ganalca ! tell me how many 
pomegranate-fruits can be had by exchanging them with 1 2 mangoes. 

Am. 25. 

Ex. 144, p. 81. If two palae of o guru can be obtained for six, and one 
pala, of musk for nine, let it be said as to how much musk can be had 
by (exchanging it) with seven pcdaa of aguru. 

Am. 2.\ palas. 

Ex. 145, p. 81. If a woman 16 years old get seventy, let it be said what 
another woman 20 years in age and having the same beauty and 
colour will get, in case you have exerted yourself in ganita. 1 

Ans. 56. 

Ex. 146, p. 82. Oh friend 1 if three camels ten years old are obtained for 
108, tell (me) soon what eight camels nine years old and having the 
same beauty and speed cost. 2 

Am. 320. 

Exs. 147-148, p. 83. Oh friend ! at the rate of 5 per cent per month the 
sum of interest and principal (i. e. amount) is found (in a year) to be 
96 ( lit. hundred less by four ). What is the principal and what is the 
interest ? 3 

Ans. 60 ; and 36. 

Exs. 149-153, p. 83. The fruit of 100 in a month was, oh learned man ! 5 
(as interest), 1 for futurity ( bhdvyaka ), f dramma for profession ( vrtti ) 
and likewise j for the scribe (lekhaka ). In 1 2 months the mixed 
amount was 905. Tell, oh friend ! if you have proficiency in 
mis'rakavyavhrti ( the treatment of mixed quantities ), what were the 
principal etc.?” 

Ans. muladhana 500; kalantara 300; bhdvyaka 60; 
vrtti 30; and lekkalca 15. 

Ex. 154, p. 85. If hundred drammas become 5 ( in interest ) per month, 
tell (me) what the interest will be in 12 months ? 


1 Cf. Garj-itasdrasangraha p. 63 (v. 40). 

2 Ibid., p. 63 (y. 39). 

3 Ibid., p. 63 (v, 41). 

14 • 


Am. 60. 
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Ex. 155, p. 85, If six drammaa are the increase in two hundred per 
month, when will that sum be three times ? 

Am. 5 years, 6 monthsland 20 days. 

Ex. 156, p. 86. If five panas are the increase in twenty panas in a couple 
of months, tell me in what time my wealth will be one and a half 
times as it is. 

Ana. 4 months. 

Ex8. 157-158, pp. 86-87. Oh clhira\ one increasing by one time xoo were 
applied at the rate of 2, 3, 4 and 5 per cent per month respectively; 
months elapsed were respectively 7, 8, 6 and 12. If ekapatm (average) 
be made of these 4 things tell me, oh friend ! what that average 
will be. 

Ans. time=9 2 7 0 ; and rate 4%. 

Exs. 159-160, p. 87. Oh friend 1 make eJeapatra of these very pramanaa 
(amounts) with their phalas ( rates of interest ) increased by one 
fourth, and their months by one third. 

Am. time 9^ months; and rate 4^%. 

Ex. i6i, p. 91. Two hundred less by 10 were invested in three parts, oh 
g&nitika 1 at the rates of interest 3, 2 and 4 per cent (respectively) 
per month. Interests obtained on these after 2, 3 and 4 months 
respectively were found to be the same. Tell quickly the values of 
the different parts. 


Ans. 80, 80 and'30. 
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Tables op Measurements 1 as recorded in Ganitatilaka 

I Kaparda-vyavahara* 

20 vara\akas (kapardikas*) = i kakinP 

4 kakinis = ,, pana 

1 6 panas = ,, dr ammo? (pur ana * ). 

II Suvama T -vyavahara 

6 yavas = i nispava 8 

8 nispavas — ,, dltarana 

2 dharanas — „ 9 gadyanaka. la 

III Meya-vyavahara 
14 nispavakas — 1 dhataka 

10 dhatakas — „ pala. 

IV Kapamana-vyavahara 
4 padikas = 1 manaka 

1 Weights and measures used in ancient times in India have been discussed 
by Durgashankar K. Shastri in his Gujarati article “ [%^i«ht sj*TT ^ mi* 
published in “The Report and essays of the sixth Gujarati Sahitya-pariead ,, 
(pp. 53-70) in 1923. 

Some of the tables pertaining to weights and coins are given in “ The 
coins and weights in ancient India ” published in “The Indian Historical 
Quarterly” vol. VII, No. 4, pp. 689-702, December 1931. 

2 Compare Lildvatl v. 2. Thero we find as additional information the 
foot that 16 drammas — 1 niska . 

3 See p. 39. On p. 71 we have the word kapardaka . The corresponding 
word in Gujarati is kod%. 

4 The corresponding word in Gujarati is khdnkha^i fafccf p ft ), It is also 
known as hodl . 

5 Compare the Greek word drachme and the Gujar&tl ddma. 

6 See p. 39. 

7 In Prameyaratnamanjiisd ( p. 226* ), the commentary on « Tambudvipa- 
prajfiapti ( sutra 54) we find the following remark: — 

gsrr, tw jjst <sr: ^ g# tfa, 5^: «s r% o[Uq 

8 Simhatilaka explains this as U 8uvar%avatta”, Videp«.2» 

9 In Gujarati this is called gacfiyaqo. 

10 Compare Lildvati v. 3 where it is said : 2 yams » 1 gunjd; and 3 gunjas 
B 1 valla . 
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4 manakas 1 2 3 4 5 6 7 = i setikH 

10 setikas = ,, hart \ 

V K?etra-vyavah5ra 
6 yavas (without tusa) = i ahgula 8 9 
24 ahgulas = „ hast a*, hastika * or 

4 = „ danda or dan.daha 

20 dandahas = „ rajju 

3 raj jus ( samas’ri) = „ nivartana 8 

2000 dandas = „ hr os' a* 

4 hros'as — ,, yojana. 

VI Kfila-vyavahnra 
60 pranas = 1 vinadt 

,, vinadis — „ ghatika or 

,, ghatlkas = „ ahoratra 

30 ahoratras — „ 

12 masas - „ sainvatsarc ? . 

These tables may be compared with those given in the 
introduction on pp. XXXVII to XL. For further comparison, 
I may give here some of the tables from old works. 

To begin with, in the S'atapatha Brahmana (c. 2000 B. C.) 
minute divisions of time are noted. They may be represented 
as under: — 

15 pranas 8 = 1 idant 

„ idants = „ itarhi 

„ itarhis = „ ksipra 

„ ksipras = „ muhiirta. 

1 Mdnikd and mdni are used on p. 78. 

2 400 hdrikds go by the very name. So says Simhatilaka on p. 2. 

3 In Lildvati ( v. 5 ) we have: 8 yavodaras » 1 angula ; and 10 dawjai** 

1 vams'a . 

4 As regards hasta and its varieties, the reader may refer to “Inductive 
Metrology” or “The recovery of Ancient measurements from the monuments 11 
(pp. 125-130) by W. M. Flinders Petrie. 

5 See p. 79. On p. 73 we have the word kara, 

6 See ZJpdsakadat'dnga where its Prakrit equivalent niyatta^a occurs* 
See Dr. Hcernle’s edn. (Biblotheca Indica, pp. 14 and 80). 

7 The word gavyuti occurs on p. 80, 

8 In this connection Simhatilaka mentions pravalaka . Vide p. 3. 

9 The prd%a here referred to, is approximately equal to ^ second* 
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30 muhurtas = 1 divasa \ 

In Lalitavistara ( p. 1 68 ) a linear measures are noted as 

under 


7 paramanuraja 
„ renus 
„ trutis 

„ vdtdyanarajas 
,, s'as'arajas 
„ edakarajas 
„ gorajas 
„ likmrajas 
„ sarsapas 
,, yavas 

12 angnliparvans 
2 vitastis 
4 hastas 
1000 dhanusyas 
4 kros'as 


— 1 renu 
= ,, truti 

— ,, vdtdyanaraja 
= „ s'us'araja 

= „ edakaraja 
= » goraja 

— „ likmraja 
= „ sarsapa 

— „ y«z/«! 1 2 3 * 5 

= „ onguliparvarp 
= ,, vitasti 
= „ /zasta 
= „ dhanusya 
= „ kros'a 

— „ yojeina*. 


Kautilya’s Arthas'dstra ( 
weights and measures as under : 
10 dhanyamasas 
5 gnhjds 6 

16 suvarnamasakas 
4 

80 gaurasarsapas 
16 rupyamdmkas 
20 daiblyas 
„ tandulas 

In Abhidhanappadipika , son 
are mentioned. The pertinent 
as under : — 


18. 17) furnishes us with 

1 suvarnamdmka 

)) 1 ) 

„ karsa or suvarna 

yy pttlCt 

„ rupyamdsaka 
„ dharana 
)) )) 

„ vajradharana . 

of the weights and measures 
^rses given on pp. 70-71 are 


1 Arhatadars 1 anadipika ( pp. 587-589 ) may be consulted. 

2 This page refers to It. Mitra’s edition, Caloutta, 1877. Cf. Datta and 
Singh, l. c., p. 187. 

3-4 These are translated as ‘breadth of barley* and ‘breadth of finger* 

respectively by Datta and Singh, l . c. t p. 187. 

5 From this it can be seen that a paramayu = 1.3 x 7 ~ 10 inches, 

6 In Gujarati, this is oalled ca^ofh^ 
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“(= 5 n?rrct s^tt) <?fo) i 

&) (WHETO! TOR) VP^JT. (9T|^) H SVS*. II 

gywi> . (w sust) ftw. (c^rf?«i ^) i 
«irY (vrfo 'srgc^ «r) (>rcorrfo) w. (g^r) II «<£° II 
g^5T (MirS-Hd =5TT«r) *rY (^fo dl g*Jl) l 

(arfo) srfiWt, (fafc«r ^ft ^pr n Y 11 11 

^pt, TOdV. («^t) ijcfo. (^ = 5 rgrt fog) i 

snw^Y (’srg** ir«ir) itii. (srr 11 ii 

Jrrfo^T. (?rg*t gt<m) *mft. (?«ft ^rgirrfim) i 
(^strftfo sfte) 3 T^t. («i) (foqrr) (^t w tot) ii 11 
sjtoS^rV, (faf?«r*) gfo. q-^it, (g) ^rfe. (snft^r) i 
vr£f, (g) ( %w>rgqr gtwr g) stotot. ii «<:* ii” 

One can easily proceed on these lines. So I shall simply 
mention a few more works wherein the topic of weights and 
measures is dealt with. They are: (i) Manusmrti 1 2 (VIII, v. 
131-138), (2) Bhavisyatpurana 3 , ( 3) Sus'ruta ( cikitsasthana, 
adhyaya XXXI), (4) Car aka (kalpasthana, adhyaya XII), 
(5) Amarakos' a (II ; v. 938-943), (6-7) S'rldharScarya’s 

Pattganita and Tris'ail, (8) Ganitasarasangraha ( I, v. 25-45 ), 
(9) Abhidhanacintdmani (III. v. 547.549 ) 3 and (10) PurQa- 
kalas'a’s commentary on Dvyadraya . 4 


1 YajnavalJcyasmrti and Ndradasmrti, too, may be consulted. 

2 Padmapurai^a may be also referred to. 

3 “Positive sciences of the anoient Hindus” ( pp. 80-84 and 1 148 ) by 
Dr, Brajendranath Seal may be consulted. 

4 See Bombay Sanskrit and Prakrit Series No. LXIX (p. 328) and : 
No. LXXYI (pp, 381-386 eto.). These numbers represent Parts I and II 
respectively* 




APPENDIX III 1 2 

Sanskrit words and their numerical significations 


* 3TO ( ’It. ) O 

*3rf| (*r. ft. ?.u J ) K 3TTR ( *&• ) "W 

^ ( ir. m. *. ) r 

srfir ( n. sr. 3. 3 ) r ( ft.; *r. sr. 3. ) o 

g r ^t % u{> ( vrr. ar. ft. ar. 4 ) u ( n. *rr. t. ) # 

SHT ( *TT. JIT. ft. *T. ) VS ( *TT. JJT. ft. *TT. ) « 

3rfsr(ft 5 . ; *t. m. ±) \ «rorlftr ( »r. w. ) a 

( *rr. jit. ft. nr. ) ^ am ( nr. nr. ft. *rr. ) a 

srf ( ft.; n. nr. n\ ) «. ( nr. nr. ft. *rr. ) \ 

sr§F ( ft.; n. nr. n. ) ^ «rft ( nr. nr. ft. nT. ) ^ 

3Tf ( nr. nr. ft. nr. ) \o *3rft ( ft; n. ft. %. %) ^ 

arsra ( ft.; n. nr. n. ) vs a 

*ricKnT<ft ( nr. nr. ft. nr. ) \\ ^ 

sHrTsrfrir ( nT. nr. ft. nr. ) ^ arir ( ^r. nr. ir. nr. ) ^ 

armfs ( nr. nr. ir. nr. ) ( nr. nr. ir. nT. ) n.a 

arBr ( nr. nr. ir. nr. ) v 9 srararrc ( nr. nr. ir. nr. ) 

st% ( ft.; n. nr. n. ) vs ( ft-; n. nr. n. ) vs 

sRfgr (n. nr. n.) o srfm ( ft. ) ^ 

3R55 ( n. nr. n. ) ^ arfmn ( nr. nr. ir. nr. ) ^ 

aspffar ( n. nr. n. ) a ( n. nr. n. ) vs 

argrn: ( nr. nr. ir. nr. ) ^ arfq ( ft. ) \\ 

srgi^ ( nr. nr. ir. nr. ) <s ( nr. nr. ir. nr.) ^ 

*3T?cTft$T (ft-; n. nT. n; *T.ft.s.*A ) o ar% ( nT. ) <£ 

arssr ( nr. nr. ir. nr. ) \ nr 

# asrfs«l (ft.; n. nr. n; n. it. & i •) a aTr^RT^r ( n. nT. n. ) o 

am?r ( nr. nr. ir. nr. ) \c arrf^ ( nr. nr. ir. nr. ) * 


1 In this Appendix referred to in the introduction on p. XXIII, are given 
words collected from various sources, the names of all of which, I regret, I cannot 
mention now, as they have not been so noted. I have, however, tried to find 
out words which occur in Goladhydya and in Ga^ilasdrasangraha , and then 
in order to find out the remaining words I have referred to Bharatiya prdcma 
lipimdld . Side by side I have taken note of words found for the first time 
in Ga^itatilaka and have marked them with an asterisk, 

2 *r. fa. stands for Gawtatilaka and for ‘page’. 

3 This is the abbreviation here used for Gaqitasfirasa ngraha. 

4 This is the abbreviation here used for Bharatiya prdcina lipimdld (p, 1 20). 

6 This stands for Golddhydya . 
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«nf^9T ( nr. nr. fa. ht. ) 


htft ( ht. nr. fa. ht. ) 

a 

strtt ( ht. nr. fa. nr. ) 


srpsOT ( nr. nr. fa. ht. ) 

a 

3 

5*T ( H. HT. H". ) 

tR 

( Ht.; H. HT. H. ) 

t 


1% 

ffST ( nt-; h. nr. h. ) 

t« 

( H. HT. 3. ) 


VX ( H. HT. 3. ) 


*«5T ( nr. nr. fa. ht. ) 

t 

*5$ ( Ht.» H. HT. H.; H. fa. %. 

n\) ^ 

. t 

f^nrr ( n. nr. nr. ) 


frrr ( nr. nr. fa. nr. ) 

tt 

fsHr: ( ht. nr. fa. HT. ) 

tt 

3T 

3^ ( nr. nr. fa. ht. ) 

3.V3 

( ht. nr. fa. nr. ) 

*t 

( H. HT. H. ) 

a 

( H. HT. H. ) 


( HT. JIT. fa. HT. ) 

t 

s*nrrg 

t^ 

nr 

3Rg(Ht.; H. Hr. H. ) 


H# ( nr. nr. fa. nr. ) 

va 

ait 

artH ( ht. nr. fa. nr. ) 

H. 

3TT 

ariTsfter 


* 

TR^^( HT. m. fa. HT. ) 

t® 

HFC ( Ht.; H. HT. H. ) 




( H. Hr. H. ) 


( H. HT. H. ) 

< 

( ht. nr. fa. nr. ) 

\ 

h^(h. Hr. $.) 



Sf^NC ( Hr. ST- fa. HT. ) t® 

^vSTST ( HT. JIT. fa. HT. ) V9 

w&n ( nr. jtt. fa. nr. ) t^ 

**r^T*rc ( tt. ^rr. ^r. ) * 

sfrfo * 

HFTTH ( n. nr. h. ) a 

H7TH ( HT. nr. fa. JTT. ) \\ 

^TTJTJJor H 

shth ( nr. jtt. fa. jtt. ) % 

HTTCHT ( HT. JTT. fa. HT. ) ^ 

( Hr. JIT. fa. HT. ) ^ 

$(nt. ) t 

( nr. jit. fa. ht. ) ^ 

ir^r* ( nr. nr. fa. nr. ) <2 

( ht. nr. fa. nr. ) ^ 

IIHTCr?H ( H. Hr. H. ) ^ 

tsr ( nt. ) a 

( nr. jit. fa. nr. ) 

( nr. nr. fa. nr. ) 

^Trg ( nr. nr. fa. nr. ) ^ 

( ht. nr. fa. nr. ) a 

( H. HT. H. ) 

Hrts ( nr. ht. fa. nr. ) a 

Beht^ith 

gnrrHTT: ( h. Hr. h. ) t 

BtBt ( ht. nr. Hr. nr. ) t 

( H. HT. H. ) t 

SfHW*rf % 

# ht ( nr. nr. fa. hi.; h. fa. %. \ ) o 
nr ( Ht.; h. nr. h. ) «. 

TOT <*. 

HFC ( H. HT. H. ) ^ 

H 

*H»TH ( Ht.; H. HT. 3.; H.fa.?. \%) o 
TUT ( Ht; H. HT. H. ) <J 

( H. HT. T-t. ) a 

HTTTsft ( ht. nr. fa. nr. ) Ra 

flrft ( h. ht. t . ) \a 
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gar ( nt.s n. an. n. ) 

V 

gar ( nr. si. fo. nr. ) 

* 

?pi^TR 

ta 

gift 


gs 1 * ( m. sir. fe. nr. ) 


3*^ 


35TO 

% 

*aft (nr. sir. fo. nr.; n. ft. 2 . 1 <■) 

K 

aft ( nt.) 

a 

aft ( nr. sr. ft. nr. ) 


sr? ( n. m. n. ) 



1 

* 

nnr ( nr. sr. ft. nr. ) 



nfn>n. 


=n^(n.an. n. ) 

* 

(nt.; n. an. n.; n. ft. 2. v 

•)K 

<n?a[n^ ( n. arr. n. ) 

* 

#! 3ncar ( n. ft. 2 . i* ) 

4 

3 

^^(nr. sir. f^5. *rr. ) 

V9 


0 

%5[(at.) 


5T 


* 

*M<ft ( nr. nr. ft. nr. ) 

ac 

5>?fT ( nr. sir. ft. *n. ) 

* 

sRynasror ( n. an. t. ) 

0 

srfcftr ( n. an. t. ) 

a 

srafa ( an. m. ft. nr. ) 

V9 

*3R&fftfa (it. an. n.ft.2. -a) 

a 

gnfft ( nr. sr. ft. nr. ) 

Vi 

sng ( nr. sr. ft. nr. ) 


^Tar ( nt. ; n. an. $. ) 

^a 

^155 

* 

sn*m ( n. an. #. ) 

* 

If 

er$ ( nr. sr. ft. nr. ) 

< 

15 nflm° 


nan 


nan ( nr. sr. ft. nr. ) 


nan ( n. an. 3. ) 

V9 

nan ( nr. sr. ft. nr. ) 


*nan ( ft.; n. ft. 2 . hh ) 

% 

ng ( nr. sr. ft. nr. ) 

t 

ng ( n. an. ar. ) 

<1 

nnn ( nT. sr. ft. nr. ) 


nft ( n. an. ar. ) 

* 

arm ( nr. sr. ft. nr. ) 

a«. 

arra$W ( n. an. 3. ) 


fcrBr(ft. ) 


( n. an. n. ) 

Ra 

gm ( nr. sr. ft. st. ) 

V9 

*3iw(n. ft-S- O 

? 

ga? ( nr. sr. ft. nr. ) 

a 

Brands ( nr. sr. ft. nr. ) 


Bnra ( nr. sr. ft. nr. ) 

% 

Brgor ( m. sr. ft. nr. ) 

\ 

Brsnrq; ( nr. sr. ft. m. ) 

% 

fnapn ( nr. st. ft. nr. ) 

\\ 

Brftn ( nr. sr. ft. nr. ) 

\ 


\ 

ftar 

\ 


n*n ( nr. sr. ft. nr. ) 

Vi 

nBcrg ( n. an. ar. ) 

c 

apfrn ( nr. st. ft. nr. ) 

% 

( n. fir. 2. Ho ) 

l 

( nr. ) 

K 

nnm ( nt. ) 

Vi 

nrn(*t.) 

* 

nsn ( nr. sr. ft. nr. ) 

* 

nT^rmsftsnshrr 

* 

l^aanr ( nr. st. fe. nr. ) 

<z 

Bpr ( nr. sr. fo. nr. ) 

V\ 

fowl 

Vi 

fo^( n. an. ^r, ) 

0 


& 
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f^qpRR ( ST. NT. fa. ST. ) 

*R 

ST. NT. fa. ST. ) 

a 

f^( ST. NT. fa. SI. ) 

£ 

f^8C.( fa.; s. Sr. S. ) 

1° 

fori ( ST. NT. fa. ST. ) 

a 

f^OT ( ST. NT. fa. ST. ) 

K° 

gter ( S. ST. $. ) 

£ 

5»ft ( S. ST. t. ) 

R 

£$ ( S. ST. S. ) 

R 

€fe(s. ST. S. ) 

R 

^BT ( ST. NT. fa. ST. ) 



R 

glrfir ( ST. NT. fa. ST. ) 

SR 

3[sr ( s. ST. S. ) 

R 

5*5. ( ST. NT. fa. ST. ) 

R 

5S ( ST. NT. fa. ST. ) 

R 

acre ( ST. NT. fa. ST. ) 

R 

feq ( S. ST. S. ) 

£ 

( S. ST. S. ) 

£ 

8ftq ( S. ST. S. ) 

vs 

* 

VJRft ( ST. NT. fa. ST. ) 


vrcr ( ST. NT. fa. ST. ) 

* 

513 ( ST. ar - ST. ) 

VS 

R3 ( s. st. s. ) 

VS 

■sft ( ST. NT. fa. ST. ) 

V9 

Nftgfa 

£ 

Ufa ( fa.; n. ST. S. ) 

K£ 

VSTS 

a 

5f 

SRR ( ST. NT. fa. ST. ) 

RVS 

SST ( fa. ) 

Ro 

5R ( S. ST. S. ) 

VS 

NRf ( fa.; S. ST. S. ) 

R 

*ro 

0 

5R1^(fa.;S. ST. 4.) 

0 

>R(S. ST. S.) 

R 

*R5f ( S. ST. S. ) 

R 

TO ( ST. NT. fa. ST. ) 

ao 


sr ( fa.; n. *rr. ) 

SRS> ( ST. NT. fa. ST. ) 
SK? 

srr ( st. nt. fa. st. ) 

fafa ( S. ST. S. ) 

ft^T5T 

•ftrfafa 

sfk-eft 

^q ( ST. NT. fa. ST. ) 

faq ( s. sr. t. ) 

S 

q$T ( ST. NT. fa. ST. ) 
q^T ( ST. NT. fa. ST. ) 
q% ( ST. NT. fa. ST. ) 

( S. ST. S. ) 

TOST ( S. ST. S. ) 
qqtf^T ( S. ST. ) 

qqtfaftl ( s. st. S. ) 

tK* ri q ! f3k 

qfaq^ 

q#cT ( ST. NT. fa. ST. ) 
S#S: ( ST. NT. fa. ST. ) 
IRS ( ST. NT. fa. ST. ) 

qgqfct 

qtffa 

qp^pr ( ST. NT. fa. st. ) 

*qr? ( s. fa. t ) 

qpTRTsqr 

qras> ( s. st. S. ) 

fodWft ( ST. NT. fa. ST. ) 

5*(*. sr.$.) 

5*q 

^ sq q ^ri 

5®q»toC.( S. ST. *. ) 

^(fa. ) 


£ 

£ 

\ 

\ 

R 

\ 

t 

t 

a 

a 

\\ 

r 

R 

\\ 

R 

VS 

a 

a 

\\ 

SR 

VS 

R 

R 

tt 

r 

R 

4 

it 

\ 

K 

\ 

\ 

VSR 

I 

< 

o 

Vi 
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sr. sr. fa. sr. ), 

l 

sr$far ( sr. sir. fa. sr. ) 

*1 

srnras* 

£ 

shot ( st. st. fa. si. ) 

\ 

snw 

1 ° 

^ ♦ / • V . 

HKWISJ \ **. W. ) 

l 

* 

(s. fa. %. «»•) 

<c 

* 

( s. sr. $. ) 

a 

s ?3 ( st. sr. fa. sr. ) 

a 

sds (fa.; s. sr. s. ) 


S 15 ( sr. sr. fa. m. ) 

* 

fog 

o 

SfefT* 


atggRi 







*r ( fa.; s. sr. #. ) 

Rvs 

*W ( S. ST. t: ) 

VS 

**T ( ST. ST. fa. ST. ) 

u 

*T* ( fa. ) 

ll 

3*13 ( ST. ST. fa. ST. ) 

l* 

SHGT ( S. ST. $. ) 

H 

mssr 

IH 

vttcet ( s. st. € ) 

l* 


l* 

13T 


# 33iw ( fa.; «. fa. ?. ^ ) 


$ER ( S. ST. C ) 

* 


la 

*(fa) 

l 

3JJ ( S. ST. 3. ) 


qjnmr 

la 

( sr. nr. fa; ST. ) 

£ 

3g»( S. ST. $. ) 

vs 

HJJI ( ST. ST. fa. ST. ) 


3 Jlfa ( ST. sr. fa. ST. ) 



*?$^(fa. ) t* 

( fa- ) l 

*r 


»HRr'( sr. sr. fa. sr. ) 

£ 

JT^ ( S. ST. 3. ) 

£ 

JT3 ( ST. ST. fa. ST. ) 

la 

sriftf ( st. sr. fa. sr. ) 

ll 

JTgT«J3 ( sr. ST. fa. ST. ) 


TTglZTfl 

H 

( ST. ST. fa. sr. ) 

l 

JT^t¥T ( S. ST. S. ) 

VS 

STSfr ( st. sr. fa. sr. ) 

£ 

JTRJStf ( **• «T. t. ) 

vs 

infr^r ( sr. st. fa. sr. ) 


STO 1 ( ST. ST. fa. ST. ) 

IR 

srmni ( st. st. fa. sr. ) 


gfa(s. sr. s. ) 

vs 

^TTf ( s. ST. S. ) 

l 

( s. sr. s. ) 

u 

*r 

sgr 


sri^r ( s. st. s. ) 

vs 

siWs 

lo 

<4ld*ua4ii 


wr ( fa. ) 

* 

SJT55 ( ST. ST. fa. ST. ) 

* 

gs ( fa. ) ' 

a 

*3^55 (sr. ST. fa. ST.; S. ft. %. 

Vfs) ^ 

gps ( sr. sr. fa. sr. ) 

•r 


fi / * . \ . 

^ S. ST. S. ) 

1 


la 

( *T. ST. $. ) 

l 

( ST. ST. fa. ST. ) 


( *. ST. t. ) 



la 

C? ( ST. ST. fa. ST. ) 

li 

^®T 


( ST. ST. ft. ST. ) 

« 
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( n. nt. 4 . ) ^ 

^ ( fa ) H 

( NT. SIT. fa. NT. ) R 

(fa; N. 'NT. 3.; N. fa. %. \) % 

TFT ( NT. ST. fa. NT. ) % 

iw(i) * 

*TOOT&R^( *TT. NT. fa. NT. ) 

*rf5r ( NT. ST. ft. NT. ) IR 

(fa; N. NT. 4; N. fa. £. I*) 1 1 
*TKN ( N. NT. $.; N. fa. %. ) l 

5S 

gssr ( n. nt. 4 ) «. 

( N. NT. 3. ) <?, 

&NN ( N. NT. Nf. ) % 

%*sni % 

3tNT ( NT. NT. ft. NT. ) ^ 

sta* vs 

S5tN7 ( NT. ST. ft. NT. ) la 

SNR ( Nt.; N. NT. N. ) ^ 

5?Ntn ( Nt. ) ^ 

n 

N'NN ^ 

3pSt ( NT. ST. fa. NT. ) a 

( N. NT. 3. ) % 

^ 

*?!§(*. NT. *t.;N. fa. g. <}o) d 
^F(NT. ST. fa NT. ) * 

NfgWSPT ( NT. ST. fa. NT. ) l 

sffe ( N. NT. N. ) ^ 

Nifr*(fa ) VS 

NTC ( NT. ST. fa. NT. ) VS 

WFNT(N.NT.N.) <£ 

Niftfa a 

a 

nt$t ( n. nt. $. ) a 

Nrenr la 

fc$f?T ( NT. ST. fa. NT. ) 

fort ( NT. ST. fa. NT. ) la 


( N. NT. fa; N, fa ?. *V) o* 
*f«t>N (Nt.; N. NT. fa; N. fa ?. $) l^ 
fasN^NT: ( NT. ST. fa. NT. ) l^ 

fosrfa ( N. NT. fa ) l 

faNfafa ( N. NT. fa ) a 

fitNN ( Nt.; N. NT. fa ) *\ 

f^njNT^ ( N. NT. fa ) o 

(Nt.; N. NT. fa; N. fa ?. «J «) a 
tsNTNTC ( N. NT. fa ) ^ 

5NN ( NT. ST. fa. NT. ) l^ 

SNNTN ( N. NT. fa ) VS 

*SNt*Tfa (N. NT. fa; N, fa. %. \%) o 
FcT ( N. NT. fa ) \ 


N 

5TN> ( NT. ST. fa. NT. ) la 

5HF ( N. NT. fa ) ll 

*51T (Nt.; N. NT. 3.; N. fa. ?. *«i) ^ 

siftr ^ 

srere* ( n. nt. fa ) l 

(n. NT. fa ) l 

5RTT^ ( N. NT. fa ) l 

sK^Ntsst l^ 

5T%fa(N. NT. fa) * 

5T5T ( N. NT. fa ) H 

5n^r ( NT. ST. fa. NT. ) % 

%fefa(N. NT. fa ) \ 

( N. NT. fa ) ^ 

%N U 

( NT. ST. fa. NT. ) l 

g ft a h g ( NT. ST. fa. NT. ) l 

^fN(NT. SIT. fo. *TT. ) O 

SEJp5fa ( NT. ST. fa. NT. ) H 

(Nt.; N. NT. fa; N. fa. & *) VS 

NNWf l® 

^fcT ( NT. ST. fa> NT. ) H 

^ftrsr N 


( N. NT. 3. ) l I £pt(n. NT.*.) I 


1 ‘V. Vide The Standard Sanskrit-English Dictionary by L. R. Vaidya, 


1889. 
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S 

«nnjsr % 

s 

\ 

<t 

mm ^ 

srgjf ( st. sr. ft. st. ) a 

sr$ ( sr. sr. ft. st. ) a 

sril^yreiT ( s. st. 3. ) a 

<jg>5 *:r ( st. sr. ft. st. ) \ 

^TFR ( »Tt.; s. sr. 3. ) a 

srnn: vs 

mm ( st.; s. sr. $. ) ^ 

* 

( st. ) ^a 

S tagyi i <i 

fttfe ( ST. ST. ft. ST. ) <: 

fesg?: ( s. st. s. ) c 

§*llg(ST. ST. ft. ST. ) \ 


^ ( ST. ST. ft. ST. ) 


^ ( St.; S. ST. ± ) 

** 

^JT ( S. ST. $. ) 

a 

( S. ST. $. ) 


5ft*<rST 

Vi 

spc ( s. sr. $. ) 

VS 

snf ( sr. sr. ft. sr. ) 

** 

5S ( S. ST. S. ) 

vs 

5* ( S. ST. 3. ) 

u 

( s. st. t. ) 

\ 

5ft 

s. 

5ST 1 

R 

fftss: ( sr. sr. ft. sr. ) 

c 

ftsrsrc ( s. sr. s. ) 


%SJJ ( s. ST. S. ) 


ftsfcj ( s. sr. t . ) 

s 

5?R5 ( s. ST. $. ) 


fcTTCTS ( s. ST. S. ) 

\ 

i 5t<2 ( sr. sr. ft. st. ) 



1 This and several other words (except SaQmukha) for whioh no source is 
mentionedi are noted in Jainacitrakalpadruma (pp. 66-69), and tfaymukha, 
in u History of Hindu Mathematic*” (p. 55). 





I 


( Addenda et Corrigenda ) 


S3* 

<1%: srgfe; 

3%^ 

VII 

26 

Upasakadas'a 

Upas'akadas'a 

XVII 

8 

Suryaprajuapti ( ) 

Suryaprajnapti (sutra 




29, p. 86*) 

XXIII 

38 

0 

Add: See p. 6. 

XXXIV 

34 

Avcdi 

Avail 

XXXVI 

34 

Brahma 0 

Brahma 0 

XLIX 

21 

^£t 

€tfe 

LXIV 

22 

9, 42 and 92 

9,29,42,78,80,82 and 92 

LXV 

21 

9 and 39 

9, 11, 17 and 39 

LXVII 

1 

p. 85 1. 6 

p. 85, 1. 6 


* 


<rcra£($) 

* 

U 

5Tfite^(?*n)dg<n 



U 


TR3(?i) 

S 

** 


Brit^ 60 



wftftqufrrgn 



* 


of%frT:(f&) WWI 


tl 




n 

«aaA^ri4 

5i?n 5r«rsv 


\c 



H 

VK 

^311%: 


* 



**- 


<K 

flf$fNrf3r5Tfao 


« 



0^91^ 1 



II 

II* 

C 

$ 



4 
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SELECT OPINIONS 


Sylvain Levi : The Gaekwad’s Series is standing 

at the head of the many collections now pub- 
lished in India. 

Asiatic Review, London : It is one of the best 

series issued in the East as regards the get up of 
the individual volumes as well as the able 
editorship of the series and separate works. 

Presidential Address, Patna Session of the Oriental 
Conference : Work of the same class is being 
done in Mysore, Travancore, Kashmir, Benares, 
and elsewhere, but the organisation at Baroda 
appears to lead. 

Indian Art and Letters, London : The scientific 

publications known as the “ Oriental Series ” 
of the Maharaja Gaekwar are known to and 
highly valued by scholars in all parts of the 
world. 

Journal of the Royal Asiatic Society, London : 
Thanks to enlightened patronage and vigor- 
ous management the “ Gaekwad’s Oriental 
Series ” is going from strength to strength. 

Sir Jadunath Sarkar, Kt. : The valuable Indian 
histories included in the “ Gaekwad’s Ori- 
ental Series ” will stand as an enduring 
monument to the enlightened liberality of 
the Ruler of Baroda and the wisdom of his 
advisers. 

The Times Literary Supplement, London : These 
studies are a valuable addition to Western 
learning and reflect great credit on the 
editor and His Highness. 




GAEKWAD’S ORIENTAL SERIES 


Critical editions of unprinted and original works of Oriental 
Literature, edited by competent scholars, and published 
at the Oriental Institute, Baroda 

I. BOOKS PUBLISHED. 

Rs. A. 

1. Kavvamlmamsa : a work on poetics, bv Riijasekhara 

(880-020 A.D.) : edited by 0. D. Dalai and R, Ananta- 
krishna Sastrv, 1910. Reissued, 1924. Third edition 
revised and enlarged by Pandit K. S. Ramaswami 
Shastri of the Oriental Institute, Baroda, 1931 . . 2 -0 

This book has hem set as a text -bonk by several Universities including 
Benares , Bombay, and Patna. 

2. Naranarayanananda : a poem on the Pauranic story of 

Arjuna and Krsna’s rambles on Mount Girnar, by Vas- 
tupala, Minister of King Vlradhavala of Dliolka, com- 
posed between Samvat 1277 and 1287, A.D. 1221 
and 1231 : edited by C. D. Dalai and R. Anantakrishna 
Sastrv, 1916 . . . . . . Out of print. 

3. Tarkasangraha : a work on Philosophy (refutation of 

Vaisesika theory of atomic creation) by Anandajnana 
or Anandagiri, the famous commentators on Sankara - 
carya’s Bhasyas, who flourished in the latter half of 
the 13th century : edited by T. M. Tripathi, 1917. Out of print. 

4. Parthaparakrama : a drama describing Arjutia’s re- 

covery of the cows of King YTrata, bv Prahladanadeva, 
the founder of Palanpur and the younger brother of 
the Paramara king of Chandra vati (a state in Marwar), 
and a feudatory of the kings of Guzerat, who was a 
Yuvaraja in Samvat 1220 or A.D. 1164: edited by 
C. D. Dalai, 1917 . . . . . . Out of print. 

5. Rastraudhavamsa : an historical poem (Mahakavya) 

describing the history of the Bagulas of Mayilragiri, 
from Rastraudha, king of Kanauj and the originator 
of the dynasty, to Naravana Shah of Mayuragiri, by 
Rudra Kavi, composed in Saka 1518 or A.D. 1596: 
edited by Pandit Embar Krishnamacharya with Intro- 
duction by C. D. Dalai, 1917 . . . . Out of print . 

6. Linganusasana : on Grammar, by Vamana, who lived 

between the last quarter of the 8th century and the 
first quarter of the 9th centurv : edited by C. D. 

Dalai, 1918 . . . . ~ . . 0-8 

7. Vasantavilasa : an historical poem (Mahakavya) de- 

scribing the life of Vastupala and the history of 
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Guzerat, by Balachandrasuri (from Modheraka or 
Modhera in Kadi Prant, Baroda State), contemporary 
of Vastupala, composed after his death for his son in 
Samvat 1296 (A.D. 1240) : edited by C. D. Dalai, 1917 1-8 

8. Rupakasatkam : six dramas by Vatsaraja, minister of 

Paramardideva of Kalinjara, who lived between the 
2nd half of the 12th and the 1st quarter of 13th cen- 
tury : edited by C. D. Dalai, 1918 . . Out of print. 

9. Mohaparajaya : an allegorical drama describing the 

overcoming of King Moha (Temptation), or the conver- 
sion of Kumarapala, the Ohalukya King of Guzerat, 
to Jainism, by Yasahpala. an officer of King Ajaya- 
deva, son of Kumarapala, who reigned from A.D. 1229 
to 1232 : edited by Muni Chaturvij ay aji with Introduc- 
tion and Appendices by C. D. Dalai, 1918 . . 2-0 

10. Hammlramadamardana : a drama glorifying the two 

brothers, Vastupala and Tejahpala, and their King Vlra- 
dhavala of Dholka, bv Jayasimhasuri, pupil of Vlra- 
suri, and an Acarya of the temple of Munisuvrata 
at Broach, composed between Samvat 1276 and 1286 
or A.D. 1220 and 1239 : edited by 0. D. Dalai, 1920 . . 2-0 

11. Udayasundarikatha : a romance (Campii, in prose and 

poetry) by Soddhala, a contemporary of and patronised 
by the three brothers, Chchittaraja, Nagarjuna, and 
Mummunirnja, successive rulers of Konkan, composed 
between A. I). 1026 and 1050 : edited by C. D. Dalai 
and Pandit Embar Krishnamacharva, 1920 . . 2 -4 

12. Mahavidyavidambana : a work on Nyaya Philosophy, 

by Bhatta Vadlndra who lived about A.D. 1210 to 
1274 : edited by M. R. Telang, 1920 . . . . 2-8 

13. Pracinagurjarakavysangraha : a collection of old 

Guzerati poems dating from 12th to 15th centuries 
A.D. : edited by C. D. Dalai, 1920 . . . . 2-4 

14. Kumarapalapratibodha : a biographical work in 

Prakrta, by Somaprabhacharva, composed in Samvat 
1241 or A.D. 1195 : edited by Muni Jinavijavaji, 1920 7-8 

15. Ganakarika : a work on Philosoj)hv (Pasupata School), 

by Bhasarvajna who lived in the 2nd half of the 10th 
century : edited by C. D. Dalai, 1921 . . . . 1-4 

16. Safigitamakaranda : a work on Music, by Narada : 

edited by M. R. Telang, 1920 . . . . . . 2-0 

17. Kavindracarya List : list of Sanskrit works in the 

collection of Kavindracarya, a Benares Pandit (1656 
A.D.) : edited by R. Anantakrishna Shastry, with a 
foreword by Dr. Ganganatha Jha, 1921 . . . . 0-12 

18. Varahagrhyasutra : Vedic ritual (domestic) of the 

Yajurveda : edited by Dr. R. Shamasastry, 1920 . . 0-10 

19. Lekhapaddhati : a collection of models of state and pri- 

vate documents, dating from 8th to 15th centuries A.D. : 
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edited by C. D. Dalai and G. K. Shrigondekar, 

1925 ..* .. .. .. ..2-0 

20. Bhavisayattakaha or Pancamikaha : a romance in 

Apabhramsa language, by Dhanapala ( circa 12th cen- 
tury) : edited by C. D. Dalai and Dr. P. D. Gune, 1923 6-0 

21. A Descriptive Catalogue of the Palm -leaf and Im- 

portant Paper MSS. in the Bhandars at Jessal- 
mere, compiled by 0. D. Dalai and edited by Pandit 

L. B. Gandhi, 1923 . . .. 3-4 

22. Parasuramakalpasutra : a work on Tantra, with com- 

mentary by Ramesvara : edited by A. Mahadeva 
Sastry, B.A., 1923 . . . . Out of print . 

23. Nityotsava : a supplement to the Parasuramakalpasutra 

by Umanandanatha : edited by A. Mahadeva Sastry, 

B.A., 1923. Second revised edition by Swami Tirvik- 
rama Tirtha, 1930 . . . . . . 5-0 

24. Tantrarahasya : a work on the Prabhakara School 

of Purvamlmamsa, bv Ramanujacarya : edited by Dr. 

R. Shamasastry, 1923 . . . . Out of print. 

25. 32. Samarangana : a work on architecture, town- 

planning, and engineering, by king Bhoja of Dhara 
(l 1th century): edited by Mahamahopadhyava T. 

Gan apati Shastri, Ph.D. Illustrated. 2 vols., 1924-1925 10-0 

26. 41. Sadhanamala : a Buddhist Tantric text of rituals, 

dated 1165 A.D., consisting of 312 small works, com- 
posed by distinguished writers : edited by Benoytosh 
Bhattacharvya, M.A., Ph. D. Illustrated. 2 vols., 1925- 
1928 . . .. .. .. .. 14-0 

27. A Descriptive Catalogue of MSS. in the Central 

Library, Baroda : compiled by G. K. Shrigondekar, 

M. A., and K. S. Ramaswami Shastri, with a Preface 

by B. Bhattacharvya, Ph.D., in 12 vols., vol. I (Veda, 
Vedalaksana, and Upanisads), 1925 . . . . 6-0 

28. Manasollasa or Abhilasitarthacintamani : an ency- 

clopaedic work treating of one hundred different topics 
connected with the lloyal household and the Royal 
court, by Somesvaradeva, a Chalukva king of the 12th 
century : edited by G. K. Shrigondekar, M.A., 3 vols., 
vol. 1,1925 .. .. .. .. 2-12 

29. Nalavilasa : a drama by Ramachandrasuri, pupil of 

Hemachandrasilri, describing the Pauranika story of 
Nala and DamayantI : edited by G. K. Shrigondekar, 

M.A., and L. B. Gandhi, 1926 . . . . 2-4 

30. 31. Tattvasahgraha : a Buddhist philosophical work 

of the 8th century, by Santaraksita, a Professor at 
Nalanda with Panjika (commentary) by his disciple 
Kamalaslla, also a Professor at Nalanda : edited by 
Pandit Embar Krishnamacharya with a Foreword 
by B. Bhattacharyya, M.A., Ph.D., 2 vols., 1926 . . 24-0 



Rs. A. 


33,34. Mirat-i-Ahmadi : by Ali Mahammad Khan, the 
last Moghul Dewan of Gujarat : edited in the original 
Persian by Syed Nawab Ali, M.A., Professor of Persian, 
Baroda College, 2 vols., illustrated, 1926-1928 

35. Manavagrhyasutra : a work on Vedic ritual (domestic) 

of the Yajurveda with the Bhasya of Astavakra : 
edited with an introduction in Sanskrit by Pandit 
Ramakrishna Harshaji Sastri, with a Preface by Prof. 
B. C. Lele, 1926 . . .. .. * 

36. 68. Natyasastra : of Bharata with the commentary of 

Abhinavagupta of Kashmir : edited by M. Ramakrishna 
Kavi,M.A.,4 vols., vol.I, illustrated, 1926,vol.lI, 1934 
Vol. I ( out of 'print). 

37. Apabhramsakavyatrayl : consisting of three works, 

the Carcarl, Upadesarasayana, and Kalasvarupakulaka , 
by Jinadatta Suri (12th century) with commentaries: 
edited with an elaborate introduction in Sanskrit by 

L. B. Gandhi, 1927 

38. Nyayapravesa, Part I (Sanskrit Text) : on Buddhist 

Logic of Dirinaga. with commentaries of Haribhadra 
SuriandParsvadeva : edited by Principal A.B. Dhruva, 

M. A., LL.B., Pro-Vice-Chancellor, Hindu University, 
Benares, 1930 

39. Nyayapravesa, Part II (Tibetan Text): edited with 

introduction, notes, appendices, etc., by Pandit Vidhu- 
sekhara Bh attach aryy a, Principal, Vidyabhavana, Vis- 
vabharati, 1927 

40. Advayavajrasarigraha : consisting of twenty short 

works on Buddhist philosophy by Advayavajra, a Bud- 
dhist savant belonging to the 11th century A.D., 
edited by Maliamahopadhyaya Dr. Haraprasad Sastri, 
M.A., C.I.E., Hon. D.Litt. f ‘ 1927 

42. 60. Kalpadrukosa : standard work on Sanskrit Lexico- 

graphy, by Kesava : edited with an elaborate introduc- 
tion by the late Pandit Ramavatara Sharma, 
Sahityacharya, M.A., of Patna and index by Pandit 
Shrikant Sharma, 2 vols., vol. I (text), vol. II (index), 
1928-1932 

43. Mirat-i-Ahmadi Supplement : by Ali Muhammad 

Khan. Translated into English from the original 
Persian by Mr. C. N. Seddon, I.C.S. (retired), and Prof. 
Sved Nawab Ali, M.A. Illustrated. Corrected reissue, 
1928 

44. Two Vajrayana Works : comprising Prajnopayavinis- 

cayasiddhi of Anahgavajra and Jnanasiddhi of Indra- 
bhuti — two important works belonging to the little 
known Tantra school of Buddhism (8th century 
A.D.) : edited by B. Bhattacharyya, Ph.D., 1929 

45. Bhavaprakasana : of Saradatanaya, a comprehensive 

work on Dramaturgy and Rasa, belonging to 
A.D. 1175-1250; edited by His Holiness Yadugiri 
Yatiraja Swami, Melkot, and K. S. Ramaswami Sastri, 
Oriental Institute, BaroHa. 1929 


19-8 

5-0 

11-0 

4-0 

4-0 

1-8 

2-0 

14-0 

6-8 

3-0 

7-0 
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40. Ramacarita : of Abhinanda, Court poet of JIaravarsa 
probably the same as Devapala of the Pala Dynasty of 
Bengal (cir. 9th century A.D.) : edited bv K. S. Hama- 
swarai Sastri, 1929 . . 1 . . 7-8 

47. Nanjarajayasobhusana ; by Nrsimhakavi alias Abili- 
na va Kalidasa, a work on Sanskrit Poetics and relates 
to tile glorification of Nanjarnja, son of Virabhupa of 
Mysore : edited by Pandit E. Krishnamacharva, 1930 5-0 

4S. Natyadarpana : on dramaturgy, by Ramacandra Siiri 
with his own commentary : edited by Pandit L. B. 

Gandhi and G. K. Shrigondekar, M.A. 2 vols., vol. 1, 

1929 .. .. . . .. .. 4-& 

49. Pre-Dinnaga Buddhist Texts on Logic from 

Chinese Sources : containing the English translation 
of Satasastra of Arvadeva, Tibetan text and English 
translation of V igrahavydmrtam of Nagarjuna and the 
re -translation into Sanskrit from Chinese of Vpayahr- 
daya and Tarkasdsti a : edited bv Prof. Giuseppe Tucoi, 

1930 .. . .' .. .. 9-0 

50. Mirat-i-Ahmadi Supplement : Persian text giving 

an account of Guzerat, by Ali Muhammad Khan : 
edited by Sycd Nawab Ali, M.A., Principal, Bahaud- 
din College, Junagadh, 1 930 .. .. .. B () 

5 1 , 77. Trisastisalakapurusacaritra: of Hemacandra, trans- 
lated into English with copious notes by Dr. Helen 
M. Johnson of Osceola, Missouri, U.S.A. 4 vols., vol. I 
(Adisvaraearitra), illustrated, 1931 ; vol. 11, 1937 (shortly) 15-0 

52. Dandaviveka : a comprehensive Penal Code of the 

ancient Hindus by Vardhamana of the 15th century 
A.D. : edited by Mahamahopadhvaya Kamala Krsna 
Smrtitlrtha, 1931 . . . . . . . . «s-»S 

53. Tathagataguhyaka or Guhyasamaja : the earliest and 

the most authoritative work of the Tantra School of 
the Buddhists (3rd century A.D.) : edited by B. Bbatta- 
charyva, Ph.D., 1931 .. .. .. 4-4 

54. Jayakhyasariihita : an authoritative Pancaratra work 

of the 5th century A.D., highly respected by the South 
Indian Vaisnavas : edited by Pandit E. Krishnama- 
charyya of Vadtal, with one illustration in nine colours 
and a Foreword by B. Bhattaokarvya, Ph.D., 1931 . . 12-0 

55. Kavyalahkarasarasamgraha : of Udbhata with the 

commentary, probably the same as Udbhata viveka of 
Rajanaka Tilaka (11th century A.D.) : edited by K. S. 
Ramaswami Sastri, 1931 . . . . . • 

56. Parananda Sutra : an ancient Tantric work of the 

Hindus in Siitra form giving details of many practices 
and rites of a new School of Tantra : edited by Swami 
Trivikrama Tirtha with a Foreword by B. Bhatta- 
charyya, Ph.D., 1931 . - . . . . 3-0 
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57,69. Ahsan-ut-Tawarikh : history of the Safawi Period of 
Persian History, 15th and 16th centuries, by Hasan- 
i-Rumlu : edited by C. N. Seddon, T.C.S. {retired), 

Reader in Persian and Marathi, University of Oxford. 

2 vols. (Persian text and translation in English), 
1932-34 .. .. .. . 19-8 

58. Padmananda Mahakavya : giving the life history of 

Rsabhadeva, the first Tlrtharikara of the Jainas, by 
Amarachandra Kavi of the 13th century: edited by 
H. R. Kapadia, M.A., 1932 . . . . . . 14-0 

59. Sabdaratnasamanvaya : an interesting lexicon of the 

Nanartha class in Sanskrit compiled by the Maratha 
King Sahaji of Tan j ore : edited by Pandit Vitthala 
Sastrl, Sanskrit PathaSala, Baroda, with a Foreword by 
B. Bhatta.charyya, Ph.D., 1932 .. ..11-0 

61. Saktisangama Tantra : a voluminous compendium of 

the Hindu Tantra comprising four books on Kali, Tara, 

Sundari and Chhinnamasta : edited by B. Bhatta- 
charyya, M.A., Ph.D., 4 vols., vol. I, Kallkhanda, 1932 2-8 

62. Prajnaparamitas : commentaries on the Prajnapara- 

mita, a Buddhist philosophical work: edited by 

Giuseppe Tucci, Member, Italian Academy, 2 vols., 
vol. I, 1932 .. .. .. .. 12-0 

63. Tarikh-i-Mubarakhshahi : an authentic and contem- 

porary account of the kings of the Saiyyid Dynasty of 
Delhi : translated into English from original Persian by 
Kamal Krishna Basu, M.A., Professor, T.N.J. College, 
Bhagalpur, with a Foreword by Sir Jadunath Sarkar, 

Kt., 1932 . . . . . . . . 7-8 

64. Siddhantabindu : on Vedanta philosophy, bv Madhusu- 

dana Saras vat! with commentary of Purusottama : 
edited by P. C. Divanji, M.A., LL.M., 1933 . . 11-0 

65. Istasiddhi : on Vedanta philosophy, by Vimuktatma, 

disciple of Avyayatma, with the author’s own comment- 
ary: edited by M. Hiriyanna, M.A., Retired Professor 
of Sanskrit, Maharaja’s College, Mysore, 1933 . . 14-0 

66. 70, 73. Shabara-Bhasya : on the Mlmamsa Sutras of 

Jaimini : Translated into English by Mahamahopadh- 

yaya Dr. Ganganath Jha, M.A., D.Litt., etc., Vice- 
Chancellor, University of Allahabad, in 3 vols., 1933- 
1936 .. .. .. .. .. 48-0 

67. Sanskrit Texts from Bali : comprising a large num- 

ber of Hindu and Buddhist ritualistic, religious and 
other texts recovered from the islands of Java and Bali 
with comparisons: edited by Professor Sylvain Levi, 

1933 .. .. .. .. ..3-8 

71. Narayana Sataka: a devotional poem of high literary 
merit by Vidyakara with the commentary of Pitambara : 
edited by Pandit Shrikant Sharma, 1935 . . . . 2-0- 
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72. Rajadharma-Kaustubha : an elaborate Smrti work on 
Rajadharma, Rajanlti and the requirements of kings, 
by Anantadeva : edited by the late Maliamaliopadhyaya 
Kamala Krishna Smrtitirtha, 1935 . . . . 10-0 

74. Portuguese Vocables in Asiatic Languages : trans- 

lated into English from Portuguese bv Prof. A. X. 

Soares, M.A., LL.B., Baroda College, Baroda, 1936 . . 12-0 

75. Nayakaratna : a commentary on the Nyayaratnamala 

of Parthasarathi Misra by Ramanuja of the Prabhakara 
School : edited by K. S. Ram as warn i Sastri of the 
Oriental Institute, Baroda, 1 937 . . . . 4-8 

76. A Descriptive Catalogue of MSS. in the Jain Bhan- 

dars at Pattan : edited from the notes of the late Mr. 

O. D. Dalai, M.A., by L. B. Gandhi, 2 vols., vol. 1, 1937 8-0 

78. Ganitatilaka : of Sripati with the commentary of 
Simhatilaka, a non- Jain w r ork on Arithmetic with 
a Jain commentary , edited bv H. 11. Kapadia, M.A., 

1937 .. .. . . 4-0 


II. BOOKS IN THE PRESS. 

1. Natvasastra : edited by M. Pamakrishna Kavi, 4 vols., 

vol. Til. 

2. Manasollasa or Abhilasitarthaclntamani, edited by G. K. 

Shrigondekar, M.A., 3 vols., vol. II. 

3. Alamkaramahodadhi : a famous work on Sanskrit 

Poetics composed by Narendraprabha Suri at the 
request of Minister Vastupala in 1226 A.D. : edited by 
Lalcbandra B. Gandhi of the Oriental Institute, Baroda. 

4. Suktimuktavall : a well-known Sanskrit work on 

Anthology, of Jalhana, a contemporary of King Krsna 
of the Northern Yadava Dynasty (A.I). 1247): edited 
by Pandit E. Krisbnamacbarya, Sanskrit Pathasala, 
Vadtal. 

5. Dvadasaranayacakra : an ancient polemical treatise 

giving a resume of the different philosophical systems 
witli a refutation of the same from the Jain stand- 
point by Mallavadi Suri with a commentary by 
Simhasuri Gani : edited by Muni Caturvijayaji. 

6. Hamsa-vilasa : of Hamsa Bhik§u : forms an elaborate 

defence of the various mystic practices and worship : 
edited by Swami Trivikrama Tirtha. 

7. Tattvasangraha : of Santarak$ita with the commen- 

tary of KamalaSIla : translated into English by Malia- 
mahopadhyaya Dr. Ganganath Jha. 

8. Krtyakalpataru : of Laksmidhara, minister of King 

Govindachandra of Kanauj : edited by Principal K. V. 
Rangaswami Aiyangar, Hindu University, Benares. 
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9. Brhaspati Smrti, being a reconstructed text of tlie 
now lost work of Brhaspati : edited by Principal Iv. V. 
Rangaswami Aiyangar, Hindu University, Benares. 


III. BOOKS UNDER PREPARATION. 

1. A Descriptive Catalogue of MSS. in the Oriental 

Institute, Baroda : compiled by the Library staff, 12 
vols., vol. II (Srauta, Dharma, and Grliva Sutras). 

2. Prajnaparamitas : commentaries on the Prajnapara- 

mita, a Buddhist philosophical work : edited by Prof. 
Giuseppe Tucci, 2 vols., vol. II. 

3. Saktisahgama Tantra : comprising four books on Kali, 

Tara, Sundarl, and Chhinnamasta : edited by B. 

Bhattacharvya, Ph.D., 4 vols., vols. 1 1— IV. 

4. Nalyadarpana : introduction in Sanskrit giving an 

account of the antiquity and usefulness of the In- 
dian drama, the different theories on Rasa, and an ex- 
amination of the problems raised by the text, by 
L. B. Gandhi, 2 vols., vol. II. 

5. Gurjararasavall : a collection of several old Gujarati 

Rasas: edited by Messrs. B. K. Thakore, M. 1). Desai, 
and M. C. Modi. 

6. Parasurama-Kalpasutra : an important work on Tantra 

with the commentary of Ramesvara: second revised 
edition by Swami Trivlkrama Tirtha. 

7. Tarkabhasa : a work on Buddhist Logic, by Mok^akara 

Gupta of the Jagaddala monastery : edited with a 
Sanskrit commentary by Pandit Embar Krishnama- 
eharya of Vadtal. 

8. Madhavanala-Kamakandala : a romance in old Western 

Rajasthani by Ganapati, a Kayastha from Amod : 
edited by M. R. Majumdar, M.A., LL.B. 

9. A Descriptive Catalogue of MSS. in the Oriental 

Institute, Baroda : compiled by the Library staff, 12 
vols., vol. Ill (Smrti MSS.). 

10. An Alphabetical List of MSS. in the Oriental Insti- 

tute, Baroda : compiled from the existing card cata- 
logue by the Superintendent, Printed Section. 

11. Nitikalpataru : the famous Niti work of K^emendra : 

edited by Sardar K. M. Panikkar, M.A., of Patiala. 

12. Chhakkammuvaeso : an Apabhramsa work of the Jains 

containing didactic religious teachings : edited by 
L. B. Gandhi, Jain Pandit. 
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Ks. A. 

13. Sami at Siddhanta : the well-known work on Astro- 

nomy of Jagannatha Pandit: critically edited with 
numerous diagrams by Pandit Kedar Natli, ltajjyotisi, 
Jaipur. 

14. Vimalaprabha : the famous commentary on the Kala- 

eakra Tantra and the most important work of the 
Kalacakra School of the Buddhists : edited with com- 
parisons of the Tibetan and Chinese versions by Giuseppe 
Tucci of the Italian Academy. 

15. Nispannayogambara Tantra *. describing a large 

number of mandalas or magic circles and numerous 
deities : edited by B. Bhattacharyya. 

Hi. Basatin-i-Salatin : a contemporary account of the 
Sultans of Bijapur: translated into English by M. A. 

Kazi of the Baroda College and B. Bhattacharyya. 

17. Madana Maharnava : a Smrti work principally dealing 
with the doctrine of Karmavipaka composed (luring 
the reign of illandhata son of Madanapala : edited b\ 

Em bar Krishnamacharya. 

IS. Trisastisalakapurusacaritra : of Hemacandra: trans- 
lated *into English by Dr. Helen Johnson, 4 vols., 
vols. Ill -IV. 


For further particulars please communicate 
with — 

The Director, 
Oriental Institute, Baroda . 
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3. 


4. 


THE GAEK WAD’S STUDIES IN RELIGION AND 


PHILOSOPHY. 

Rs. A. 

The Comparative Study of Religions : [Contents : 

I, the sources and nature of religious truth. II, super- 

natural beings, good and bad. Ill, the soul, its nature, 
origin, and destiny. LV, sin and suffering, salvation 
and redemption. V, religious practices. VI, the emo- 
tional attitude and religious ideals] : by Alban G. 
Widgery, M.A., 1922 . . . . . . 15 -0 

Goods and Bads : being the substance of a series of 
talks and discussions with H.H. the Maharaja Gaekwad 
of Baroda. [Contents: introduction. I, physical values. 

II, intellectual values. Ill, aesthetic values. TV, 
moral value. V, religious value. VI, the good life, its 
unity and attainment] : by Alban G. Widgery, M.A., 

1920. (Library edition Rs. 5) .. .. 3-0 

Immortality and other Essays: [Contents: 1, philos- 
ophy and life. II, immortality. Ill, morality and 
religion. IV, Jesus and modern culture. V, the 
psychology of Christian motive. VI, free Catholicism 
and non-Christian Religions. VI 1, Nietzsche and 
Tolstoi on Morality and Religion. VIII, Sir Oliver 
Lodge on science and religion. IX, the value of con- 
fessions of faith. X, the idea of resurrection. XI, 
religion and beauty. XII, religion and history. 

XIII, principles of reform in religion]: by Alban G. 

Widgery, M.A., 191 9. (Cloth Rs. 3) . . . . 2-0 

Confutation of Atheism : a translation of the Hadis-i - 
Halila or the tradition of the Myrobalan Fruit : trans- 
lated by Vali Mohammad Chhanganbhai Momin, 1918 . . 0-14 


Conduct of Royal Servants : being a collection of verses 
from the Vlramitrodaya with their translations in 
English, Gujarati, and Marathi: by B. Bhattacharyya, 

M.A., Ph.D. .. . . .. . . 0-G 




SELLING AGENTS OF THE GAEKWAD’S ORIENTAL SERIES 

England 

Messrs. Luzac & Co., 40, Croat Russell Street, London, 
W.C. 1. 

Messrs. Arthur Probsthain, 41, Great Russell Street, 
London, W.C. 1. 

Messrs. Deighton Bell & Co., 13 & 30, Trinity Street, 
Cambridge. 

Germany 

Messrs. Otto Harrassowitz, BuchhandJung und Anti- 
quariat, Querstrasse 14, Leipzig, C. 1 . 

Austria 

Messrs. Gerold & Co., Sfcefansplatz S, Vienne. 

Calcutta 

Messrs. The Book Co., Ltd., 4/3, College Square. 

Messrs. Thacker Spink & Co., 3, Esplanade East. 

Benares City 

Messrs. Braj Bhusan Das & Co., 40 5, Thathari Bazar. 

Lahore 

Messrs. Mehrchand Lachmandass, Sanskrit Book Depot, 
Said Mitlia Street. 

Messrs. Motilal Banarsidass, Punjab Sanskrit Book 
Depot, Said Mitha Street. 

Bombay 

Messrs. Taraporevala & Sons, Kitab Mahal, Hornby 
Road. 

Messrs. Gopal Narayan & Co., Kalbadevi Road. 

Messrs. N. M. Tripathi & Co., Kalbadevi Road. 

Poona 

Oriental Book Supply Agency, 15, Shukrawar Peth. 




DATfc OF ISSUE 

Thin book must be returned 
witkin 3,7. I i dayp of an Wua. A 
film uf ON Is ANNA per day will 
be chain'd if fcho book it* ov erdue. 
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